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Registered at G.P.O.. Melbourne, for 
transmission by post as periodical 


Price 30 Cents 


PLUGS AND SOCKETS 


Shielded Phone Plug . 
Standard P.M.G. Phoni 


Chassis. Socket 
Stereo" Plug-—Two-Ci 
Stereo Socket Iwo-Circuit ae 
BS tim. Min. Phone Plug “or” Socket” 
23 mmm. Plug, or Socket a 
RCA. type Plug or Socket ~ ea 
Ein amertoan Bower Plug. of” Saokét “8. 
Spin DIN Plug. : : 
Spin DIN Cheasis. Socket 
Spin DIN Chosale Pl 
Power Plug, "National Yypé 
Power Socket 

Plug ‘oF”“Sackei 
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CRYSTALS 
CITIZENS BAND and MODEL RADIO CONTROL 
FREQUENCY CRYSTALS 
HC18 Miniature, Y% inch spacing. 


26.995 MHz, 27.240 MHz. 
27.045 MH. 27245 MH. 
21.005 Mite 27495 MHz. 
iS MHz. 27740 MHz. 
arts Mit 27.785 MHz. 
27/80 MHz. 


PRICE $3.50 EACH 
AMATEUR CRYSTALS: 
VHF Band — 144 Miz. FM 
HC8 Holders, Ye Inch spacing. 


Transmit 4,051.55 KHz. 
Receive 10;275.35 KHz. 

8 4,055.5 KHz. 

8 10,285.71 KHz. 

c 4,059.61 KHz. 
Channel C 10,296.14 KHz. 
Channel 4 4,066.68 KHz. 
Channel 4 10,278.57 KHz. 
Channel 1 Transmit 4,058.33 KHz. 
Channel 1 Receive 10,257.14 KHz. 


PRICE $5.50 EACH 


MARKER CRYSTALS 
100 KHz. Marker .. 
1,000 KHz. Marker 
31500 KHz. Marker 
5,500 KHz. Marker 
COMMERCIAL FREQUENCY CRYSTALS 
Ya inch spacing. 


PRICE $5.50 EACH 


LT91 RECTIFIER 
20 Volt 2 Amp. 
Price $1.50. Postage 10c. 


TE-16A TRANSISTORISED 
TEST OSCILLATOR 


Frequency range: 400 KHz. to 30 MHz, In five bands. 
Modulated "800 ‘Hz. sine ‘wave. Modulation. 30% 
appron. 3h x Sie a, Inches. Weight 1.5 Ibs. 

Prlee 24° tax" paid, Postage Tac. 


OSS 


TEE ECE OLS 


CHOICE OF MULTIMETERS 


Model OL-64D Price $19.50, post 30c 
29,000/0PV. DC Volts: 0.0.25, 1, 10, $0, 250, 500, 
1,G00V. at 20K/OPV., 5,000V. at 10K/OPV." AC Volts: 
0-10, 30, 250, cody. at SK/OPV. DC ‘Current: 36 
UA.’ 1.50, 500° mA., 10 amps. Resistance: DK, 
Sook, ‘ia aoit ohms.” ds. Seale: Minus 20 to plus 
38 GB. Capacitance: 250 pF. to 0.02 uF. Induc- 
tance: O5.000H. Size: Si x Ais x 1%4 Inches. 


Model 200H Price $11.25, post 30c 
20,000/OrV. DC Volts: 0-5, 25, 50, 250, 500, 2,500V. 

(00/OPV). AC. Volts: 0-15,"50,, 100, 500, 1,000V. 
VOPV). DC Current: $0. % 
tance: U-60K, 6M ohms (scale centre 300 ohms, 
30K ohms). Capacitance: 10 pr. to 0.001 uF. and 
0.001 UF. to 0.1 uF. dé Scale: Minus 20 to plus 22 
dB. Size: 4¥2 x 3% x 1% Inches. 


New Model US-100 Price $28.75, post 40c 
Mirror Scale. Overload protection. | Shockproot 
Movemeat. Polarity Switch. "DU Volts: 0-0.25, 1.25. 
10, 50, 250, 1,000V.. (20K/OPV). “AC Volts: 0-2'5, 10, 
50, 250, 1,000V. (SK/OPV).. UE Current: 1, 25, S00 
mA. 10 amps.’ AC Current: 10 amps. Resistance: 
050" megonms (centre scale $0). Hx 1, 10, 100, 1K, 
10K. "di. Scale: Minus 20 to plus 10, plus’ 22, ‘plus 
35, plus 50 dB. 


Model _C-1000 Price $6.50, post free 
vocket Type. 1.000/OPV. uc Volts: J-10, 50, 250, 
1,000V. (IK/OPV). “AG Volts: 0-10, 50, 200, 1,000V. 
LiK/OPV). ‘Current: 0-100 mA." ‘Resistance: 
U-150K ohms (3K centre}. Two colour scale, Ranga 
Selector Switch. Size: Ive x 2% x 1 inch, 


Model CT-500 Price $14.95, post 30c 
20,000/OPV. DC Volts: 0: $00, 5,000V. 


(20K/OPV). AC Volts: 0-10, 80, 250, '500,” 1,000v- 
(oK/OPV} UA.. 5, 50," S00 mA. Re- 
distance: 2M, 12M ohms (scale centre 
S00, 6K, 0K). "dB. ‘Seaie: Minus 20°48. to plus 
G2 dB. (oranges). Size: Sts x ‘3M x 13 Inches. 
Model CT-330 Price $16.75, post 30c 
20,000/OPV. DC Volts: 0-06, 6, 20, 120, 600, 1.2K, 
3K, 6K volts. AC Volts: 06, 600, 1.2K volts: 
(16K/0PV).” OC 600 mA. 


sistance: 0-6K, 


Minus 20 to plus 63 dB. Size: Si x 3% x 1% In. 


BRAND NEW SPEAKERS 


30x Bohms Nett Price $3.95 Postage 20c 
30X 15 ohms a 
6a7 8 ohms 6 50, M00 
6A7 15 ohms. + $850, M00 
ear 8 ohms =» $120 400 
8A7 15 ohms $120 400 
12CMX Bohms =, Sy, $10.75, ‘SOC 


120M 


C-Type Compact CASSETTE TAPES 


Well known make (sult all popular brands of 
Cassette Recorders). In plastic storage case. 
C-60 60 minutes. 

90 90 minutes 4 


1S ohms, SHOTS, SOC 


$1.20 
$1.95 


SIGNAL INJECTOR 
Model SE2508. Price $7.00. Postage 20c. 


known brand). Large 


Professional quali 
dard stereo plug, 8 ft lead. ries 


garpads, standard ster 
75. Postage 50c. 


TAA300 INTEGRATED CIRCUIT 
1 Watt Audio Amplifier 


of. 45 to 8 volts coupled with very | 


mA.) makes 


this circuit Ideal for battery operation. 


TAA300 Integrated Circuit, $3.50 
Postage 10c 
TRANSISTORS AND DIODES 
oc 750 AFI B00 
cas one AFIIG 806 
Ces — 900 8108 700 
ACI25 800, actoy Bc 
ACI28 Bc BFS 800 
BA100 30c A900 
OAs! 20¢ OAS5 30 
Postage 100 


A.C, ADAPTOR—BATTERY SAVER 


Type PS64—24) volts to 6 or 9 volts, 300 mA, $12.50 


Type PSS2—249 volts to 6 or 9 volts, 100 mA. $8.50 
Postage 0c 
SOLDERING IRONS 
ADCOLA M70 1/8 Inch tip, 240 volt $3.00 
ADCOLA M64 3/16 Inch tip, 240 volt... $8.40 
SCOPE 4 volts AC/DC, 100 watts oe 6.40 
MINISCOPE ... ... $6.00 
SCOPE De Luxe = $7.00 
Postage 206 
SOLDERING IRON TRANSFORMER 
240 volts/3.3 Volts, 100 V/A... <n $6.40 
Postage 40c 
ERSIN SOLDER 
Five-Core, 60/40 oo. oo ow $2.50 
Five-Core, 40/60 » soot ae, RD 
Solder Pack, 42 inch : tke 
Postage 200 


MICROPHONE CABLE 


Type 15P1/24, £3748, 1/16 inch diam, 
Price 1Se yard, or 100 yds. $14.00 


STEP-DOWN TRANSFORMERS 
Type 5505-240 volts to 115 volts, 20 watts $12.00 
‘Type $578—240 volts to 115 volts, 40 watts $12.50 
Type 2164—240 volts to 115 volts, 100 watts $16.30 
Type 2166—240 volts to 115 volts, 250 watts $12.00 

Postage St 


and on Saturdays to midday. 


RADIO SUPPLIERS 


323 ELIZABETH STREET, MELBOURNE, VIC, 3000 


Phones: 67-7329, 67-4286 All Mail to be addressed to above address 
Our Disposals Store at 104 HIGHETT ST., RICHMOND (Phone 42-8136) is open Mondays to Fridays, 10.30 


-m. to 5.0 p.m., 


We sell and recommend Leader Test Equipment, Pioneer Stereo Equipment and Speakers, Hitachi Radio Valves and Transistor 
Radios, Kew Brand Meters, A. & R. Transformers and Transistor Power Supplies, Ducon Condensers, Welwyn Resistors, etc. 
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COVER STORY 


One of the most important processes in the manufacture of high 
precision, quality crystals, is adjusting to precise frequency by evaporation, 
under high vacuum. This operation is closely watched by production 
director, Mr. Ron Taphouse, in the Frankston, Vic., plant of Hy-O Electronics 


Pty. Ltd. 


SET SraeTarHPDERSTEDESNTPSNT OTTER 


SIDEBAND ELECTRONICS ENGINEERING 


Prices are on the increase everywhere and those for Amateur equipment are no exception. However, | 
am proud to announce that such is still not yet the case for all lines and models advertised at the prices 
in my October 1970 advertisement of this magazine. On the contrary, there are two price reductions: 


YAESU MUSEN FT-200 TRANSCEIVER, complete with AC power supply-speaker unit in kit form, which kit includes a $25 
extra heavy duty power transformer with 230-240-250 volt taps, especially made for me by A & R Transformers Ltd. in Box 
Hill, Mullard and Ducon components, a metal case of the same size and color as the FP-200 to match the transceiver, 5” 
speaker and explicit instructions with circuit diagram to build your own supply in one week-end and save money—the lot 
for only $375. This special offer is valid only until Christmas 1970. 


The second price reduction is YAESU MUSEN FL-2000B AMPLIFIER, with imported American CETRON 572-B valves, 
now only $350. 


Also: HY-GAIN TH6DXX with balun, CDR Ham-M rotator plus 50 yards 8-cond. cable, one package $400. 


These prices and all others advertised last month are net Springwood, N.S.W., cash with order, sales tax included, trans- 
portation and insurance extra. 


USED EQUIPMENT, one of each: YAESU MUSEN FT-200 Transceiver, with home-brew AC supply-speaker unit .... $300 
HEATH HW-32 20-metre single band Transceiver, no supply .... .... $75 


SIDEBAND ELECTRONICS ENGINEERING Proprietor: amie sues 


P.O. BOX 23, SPRINGWOOD, N.S.W., 2777 


Telephone SPRINGWOOD (STD 047) 511-394, not part of the Sydney Exchange, Springwood is 50 miles west of Sydney 
in the foothills of the Blue Mountains. 


BRIGHT STAR CRYSTALS 


FOR ACCURACY, STABILITY, ACTIVITY 
AND OUTPUT 


SPECIAL OFFER— 
STANDARD AMATEUR CRYSTALS 


STYLE HC6U HOLDER, FREQUENCY RANGE 6 TO 15 MHz. 
0.01% $4.25 
0.005% $5.50 
Prices include Sales Tax and Postage 


COMMERCIAL CRYSTALS 
IN HCBU HOLDER, 0.005% TOLERANCE, FREQUENCY RANGE 6 TO 15 MHz. 
$6.00 plus Sales Tax and Postage 


DURALUMIN 
ALUMINIUM 
ALLOY TUBING 


IDEAL FOR BEAM AERIALS 
AND T.V. 


%* NON-CORROSIVE 


Stocks now available for 
Immediate Delivery 


Price List on Request 


STOCKISTS OF SHEETS— 
ALL SIZES AND GAUGES 
Write for list of other tolerances and frequencies available. 
COMPREHENSIVE PRICE LIST NOW AVAILABLE—WRITE FOR YOUR COPY 


New Zealand Representatives: Messrs. Carrell & Carrell, Box 2102, Auckland 
Contractors to Federal and State Government Departments 


BRIGHT STAR RADIO 
LOT 6, EILEEN ROAD, CLAYTON, VIC. 3168 Phone 546-5076 


With the co-operation of our overseas associates our crystal 
manufacturing methods are the latest 


PTY. LTD. 
SALMON STREET, 


HANSON ROAD, 
WINGFIELD, 5.A. 


Phone 
Trams: 


‘Metals" 
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* LIGHT + STRONG 
ALL DIAMETERS — 4” TO 3” 
GUNNERSEN ALLEN METALS 


PORT MELB'NE, VIC, 


Phone 64-3351 (19 lines) 
‘T'grama: “Metals” Melb. 


e 


(4, tines) 


1970 


Standard extrusions for every purpose 


‘heatsinks  * 


Manufactured in Australia, these extrusions offer design engineers 
“off the shelf” heatsinks for most applications, 


TYPE STANDARD LENGTHS FINISH 

35D 2” 3" 4" 6" Anodised 
45D 3” 4" 6" Anodised 
55D 4" 6” 8" Anodised 
65D 4" 6" 8" Plain 


For use with high 
power thyristors. 
and. silicon diodes 
under high peak 
current conditions, 


45d 


For use with 


55p 


For use with high 
power transistors, medium power tran- 
thyristors and sili- sistors, thyristors 
con diodes. id silicon diodes. 


35p 


For use with lower re 
power transistors Bulk material is available in 36” and 72” lengths.Non-standard lengths, 
and silicon diodes. subject to quotation, can be supplied in minimum quantities of 100 pieces. 

Further details are available from Mullard offices throughout the 


Commonwealth. 


Mullard-Australia Pty. Ltd. 


35-43 Clarence St., Sydney, N.S.W. 2000, Phone: 29 2006 @ 123-129 Victoria Pde., Collingwood, 
Vic. 2068. Phone’ 41 6544 @ Car. Light St. and St. Paul's T’ce., Bowen Hills, QLD, 4006. 
Phone: 515151 @ 176 Wright St., Adelaide, 5000. Phone: 51 3123 @'579 Murray St., Perth, W.A. 
15000. Phone: 21 2561 @ Medhurst Wholesale Ltd.. Hobart, Launceston, Burnie, TAS. 

‘ssociated with MULUARD LTU., LONDON ee 
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AUSTRALIA'S FINEST ANTENNA VALUE 


SWAN HORNET ANTENNAS ARE UNDOUBTEDLY THE BEST QUALITY CONSTRUCTION OF ANY 
ANTENNAS MADE. ALL MACHINED CASTINGS THROUGHOUT, AND UNBEATABLE PERFORMANCE 
DUE TO SPECIAL PATENTED TUNABLE TRAPS. 


TRIBAND BEAMS 


TB-4H 4 element heavy duty, 2 kw., $225 plus tax 
TB-3H 3 element heavy duty, 2 kw., $166 plus tax 
TB-3 3 element standard, 11/2 kw., $147 plus tax 
TB-2 2 element standard, 1% kw., $118 plus tax 


VERTICAL 

1040 4-band trap vertical, 2 kw., $103 plus tax 

Model 45 all-band whip, switchable. 

Model 35 single-band whips, with changeable 
resonators for any band. 


SINGLE BAND BEAMS, FULL SIZE, WIDE SPACED 
Y203 14 MHz. 3 element $45.00 plus tax 

Y153 21 MHz. 3 element $31.00 plus tax 

Y104 28 MHz. 4 element $37.00 plus tax 

Y69 6 metre 9 element $59.00 plus tax 

Y212 2 metre 12 element $53.00 plus tax 
Triband Cubical Quad, 20-15-10, $70.00 plus tax 


$.W.R. AND POWER INDICATORS 

SE-405 Professional Model S.W.R. Indicator, Field 
Strength, Relative Power Output, $13.50 p. tax 

SE-406 S.W.R. Bridge, $7.73 plus tax. 

SE-900 100-25 KHz. Xtal Calibrator complete, self 
contained, attractive appearance, $22 plus tax. 


Antenna broad-band Amplifiers, 2-30 MHz., Rotators, Co-axial Plugs, Co-axial Cable (52 or 70 ohm). 
Low-Pass Filters, Match Boxes. We can supply at short notice any make of antenna or accessory 


equipment. 


WATCH OUR FUTURE ADS FOR TOP VALUE 


W.F.S. ELECTRONIC SUPPLY CO. 


12 BOWDEN STREET, NORTH PARRAMATTA, N.S.W., 2151 


Phone 630-1621 


TRIMAX for a complete transformer range! 


Trimax have avail- 
able most types 


of 


transformers, 


ranging in weight 
from a fraction of 
an ounce to half 
a ton. You. bring 
us the problem — 


we will 


supply 


the transformer. 


Page 4 


PTY. 
LTD. 


Amateur Radio, November, 1970 


H.F. COMMUNICATIONS RECEIVER 


The Eddystone EC10 Mk. Il. is an addition to the well 
established range of EC10 transistorised communications 
receivers, a number of extra features being incorporated. 
These include an integral carrier level meter, fine tuning 
control, desensitising facilities, and a low-level output is 
available for recording purposes. 
Price: $233 plus Sales Tax AVAILABLE EX STOCK 
FREQUENCY COVERAGE—Aange 1: 1 i. Range 4: 1.53.5 MH AGC CHARACTERISTIC: Loss than 1248, change in output for 8548. in. 


8.0 NH: 
we 2: 85. Mz. Range 5: 50-1500 KH crease in input level 
pees eS POWER SUPPLIES: In-bullt WV. battery pack (6 + U2 or HP2, batores) or 


STABILITY: 1 part in 10,000 Deg. C. 2 power ‘supply for operation from  100/125V., and 


‘sup 
RECEPTION MODES: CW-MCW-AM (Audio Filter and Tunable 8FO for 200/2S0V. AC supplies Is available as an optional ‘extra 
‘GW reception) OVERALL DIMENSIONS: Width ‘th tn fd sn m.) 
i in, (16:2 om. 
SENSITIVITY: SuV. for 15dB, S/N above 1.5 MHz Holght: G79 in. (18:2 om.} 


15uV. for 15dB. S/N bolow 1.5 MHz. Weight: 116) (63 ko) 


Sole | post Post Coupon for Technical Brochure 
° | 
gents! G Name..... sist ” 
PTY.LTD. AddreSS. sn ve 


Vic.: 608 Collins Street, Melbourne, Vic., 3000. Phone 61-2464 
N.S.W.: 64 Alfred Street, Milsons Point, N.S.W., 2061. Phone 929-8066 
W.A.: 34 Wolya Way, Balga, Perth, W.A., 6061. Phone 49-4919 


Qld.: L. E. Boughen & Co., 30 Grimes St., Auchenflower, 4066. Ph. 7-4097 AVECIOI| 


HY-GAIN AMATEUR 
ANTENNAS 


Fully Imported 


from U.S.A. COMPREHENSIVE 


RANGE TO SUIT 
MOST REQUIREMENTS 


H.F. BEAMS: TH6DXX, TH3Jr, TH3Mk3 and Hy- 

a Quad Tribanders for 10, 15 and 20 m.; 204BA, 
noms 203BA Monobanders for 20 m. 

TRAP VERTICALS: 18AVQ (80-10 m.), 14AVQ (40- 

10 m.) and 12AVQ (20-10 m.). 

H.F. MOBILE WHIPS: New “Hamcat" Whips and 

associated fittings. 

V.H.F. ANTENNAS: Beams—66B six elem. 6 m., 

DB-62 duo-bander for 6 and 2 m.; 23B, 28B and 

Model 1100M available for H.F. 215B (3, 8 and 15 elem. 2 m. beams). Also Ground 

beams. Planes, Mobile Whips and Halos. 


BAIL ELECTRONIC SERVICES, 60 shannon st., Box Hill North, Vic., 3129. Ph. 89-2213 


N.S.W. Rep.: STEPHEN KUHL, P.O. Box 56, Mascot, N.S.W., 2020. Telephone: Day 67-1650 (AH 37-5445) 
South Aust. Rep.: FARMERS RADIO PTY. LTD., 257 Angas St., Adelaide, S.A., 5000. Telephone 23-1268 
Western Aust. Rep.: H. R. PRIDE, 26 Lockhart Street, Como, W.A., 6152. Telephone 60-4379 


ACCESSORIES: LA-1 co-ax. lightning 
arrestor. BN-86 balun, Cl centre insul- 
ators & El end insulators for doublets. 


HEAVY DUTY ROTATOR: Emotator 
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COMMENT: 
FEDERAL 


“ONE IN A 
MILLION" 


Page 6 


Michael J. Owen, VKSKI, 
Federal President. 


If you are hungry, and cannot find 
work, or if you can and you will earn 
barely enough to feed yourself, and if 
you have never been to school—why 
should any hobby, let alone Amateur 
Radio interest you? 


If you live in India and you are a 
Radio Amateur, you are literally “one 
in a million’—for in a population cf 
500 million people there are only some 
450 licensed Amateurs. 


Some of those 450 licensed Amateurs 
are by any standard well off. Most are 
not, Most are not active. They cannot 
compete with their equipment built with 
the components available to them, or 
with the s.s.b. stations of the rest of 
the world. Who works any a.m. stations 
on 20 metres these days? Of course 
components are not the only problem; 
I was repeatedly told while in India 
that hobbies are not in the blood of 
Indians—a hobby is an expression of a 
restless, seeking, Western society. 


LAR.U. and we in our Regional 
organisation seek the development of 
Amateur Radio in countries like India. 
We seek to achieve this partly because 
we believe in what we do and we wish 
to share it, also partly because we be- 
lieve that by contributing in some small 
way to the development of technology 
in countries like India we are doing 
something useful in the world around 
us, and partly for our own protection. 
It is the last point only that needs 
explanation. 


India, to use it in the present context 
as an example, has, like us, one vote 
at International Telecommunications 
Union Conferences. Why should it vote 
to support Amateur Radio unless Ama- 
teur Radio is contributing something to 
its national life? The v.h.f. spectrum 
is a good illustration of the present 
development of our hobby in that coun- 
try. In New Delhi I met an Amateur 
who is able to transmit and receive 
on 2 metres. There used to be two 
Americans and an Australian in New 
Delhi and together they formed a net 
on Sunday mornings. Now the two 
Americans and the Australian have left 
and the local Amateur awaits the ap- 
pearance of someone else to talk to on 
2 metres. Any frequency higher than 
148 MHz. may as well not exist—in 
India you just cannot get the compon- 
ents to even try to make the equipment. 


One in a million—that is the prob- 
lem in India, and the problems of Ama- 
teur Radio in India are the problems of 
India. The two are inexorably inter- 
twined. Is it even realistic to talk of 
National Amateur Radio Societies and 


their international organisations render- 
ing meaningful assistance? I do not 
believe that the solution lies in giving, 
for example, complete ss.b. (and expen- 
sive) transceivers. This sort of charity 
obviously demonstrates that Amateur 
Radio is in fact a rich man’s hobby. 
It teaches nothing and achieves little. 
The long term solution must be through 
the education system—such as it is, In 
India, education is not compulsory, This 
involves persuading those responsible 
for education that Amateur Radio as 
part of say, Science in clubs and schools, 
is a valuable tool for developing the 
technology of India. 


Some individual Amateurs have had 
and have used their presence in India 
to assist Amateur Radio. One example 
is an Australian, Howard Ryder, VK- 
3ZJY. During his stay in India as a 
technical specialist working with the 
Colombo Plan, he taught other Ama- 
teurs how to build their equipment from 
locally-available products. He was the 
Australian who started the 2 metre net 
I have referred to. I do not know 
whether he will ever realise the affec- 
tion that those who he assisted have 
for him. Repeatedly I was asked to ask 
him to return, and to tell him that they 
need him. 


Amateur Radio needs more people 
like Howard Ryder in places like India 
—people who are prepared to work 
amongst Indians and to know the back 
streets of Chandnichowk, people who 
do not spend all their time in foreign 
lands at the bar of an intercontinental 
hotel. 


There is room also for tangible as- 
sistance in the form of those compon- 
ents which are unavailable to India and 
which are essential to the production 
of equipment, such as s.s.b. transmitters, 


A small boy who has never been to 
school and will never go to school, and 
who begs with head bowed while a 
taxi waits at a traffic light, will never 
be a Radio Amateur. But there are 
others who do attend school, who one 
day given the right training may be- 
come Radio Amateurs. It is these peo- 
ple that we must seek to influence, At 
the same time we lend encouragement 
to those who already are Amateurs to 
make sure that they persist with their 
hobby despite the difficulties that face 
them. Let us at the same time start at 
the top with those people who are 
capable of being Amateurs, and encour- 
age them to become Amateurs and to 
encourage others to do likewise. Per- 
haps in our lifetime we may see in 
India “one in a quarter of a million”. 
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MODERN MODULATION SYSTEMS 


R. F. DANNECKER,* VK4ZFD 


The purpose of this article is to acquaint Amateurs with modulation sys- 
tems using other than sine waves and continuous signals. Pulse amplitude 


modulation (p.a.m.), 


pulse width modulation (p.w.m.), 


pulse position 


modulation (p.p.m.) and pulse code modulation (p.c.m.) are discussed, 
and reasons for their importance outlined 


In classical modulation systems, e.g. 
those represented by a.m., ss.b., fm. a 
continuous message signal is transform- 
ed into a modulated transmitted signal 
which is also continuous (see Fig. 1). 
Modern modulation systems could be 
called discrete communication systems. 
Tn a discrete system the continuous 
message signal is transformed into a 
discontinuous modulated signal. The 
discontinuities can be of two forms, 
either discontinuities in amplitude or 
discontinuities in time. 


Amplitude 


As stated previously, the original 
signal can be recovered. This is done 
by passing the sampled signal through a 
low pass filter which cuts off at fre- 
quency fo (see Fig. 5). If the sampling 
were at or greater than the nyquist 
rate, the original signal has been recov- 
ered exactly. If the sampling were at 
less than the nyquist rate, the distortion 
introduced by overlapping of the spectra 
cannot be removed. 

This may seem of academic interest 
only since pam, would appear to offer 


c asst CAL MODULATION (0.5. B. 


Mediated 


iMate that Beth signals are contmueus.) 


The foundations for such systems 
were laid by C. E, Shannon working 
in the Bell Telephone Laboratories 
(about 1949). Shannon showed that if 
a normal (bandwidth limited to fo) 
signal is sampled at (or above) a cer- 
tain rate, and the sampled values trans- 
mitted; ‘the original signal can be 
reconstructed exactly from the sampled 
signal. The importance of this result 
is the word exactly. It can be shown 
that the sampling must take place at 
a frequency equal to or greater than 
twice the maximum frequency in the 
signal (fo) for this to be true. 


Sampling can be achieved by open- 
ing a gate (see Fig. 2) at the required 
rate by a waveform consisting of a 
series of “spikes”. Fig. 3 shows the 
process. Thus we obtain the simplest 
form of discrete communication system, 
namely pulse amplitude modulation 
(p.am,). 


In fact the frequency spectrum of the 
sampled signal is a repeated version of 
the original signal, the amount of sep- 
aration between the repeated versions 
depending on the sampling rate. If the 
sampling rate is at 2f this is known 
as the Nyquist (“nigh-kwist”) rate. The 
period between successive spikes is one 
nyquist interval. The effect of sampling 
rate on the spectrum of the sampled 
signal is shown in Fig. 4. In 4(b) samp- 
ling greater than the nyquist rate the 
repeated spectra are well separated. 
In 4(c) sampling at the nyquist rate the 
repeated spectra just touch. In 4(d) 
sampling at less than the nyquist rate, 
the repeated spectra overlap. 


+52 Pohiman Street, Southport, Qld., 4215. 
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gamelee signal 
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9 waveform 
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FIG. 2, SAMPLING SYSTEM. 


no obvious advantage over classical 
modulation. In practice, because of the 
ease with which this form of modula- 
tion may be obtained, it is often the 
first step in a discrete modulation sys- 
tem. Other forms of modulation are 
obtained by electronic processing of the 
pam. wave. One such form is shown 
in Fig. 6(b). In this form, the pulses 
are of constant height, but their widths 
are proportional to the signal ampli- 


Elect of sampling. 


ing wavetorm. 


FIG.3. SAMPLING OF 
CONTINUOUS SIGNAL. 


Amplitude, 


Frequency 


FIG. 4. EFFECT OF SAMPLING ON SPECTRUM. 
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tudes at the sampling times. This form 
may be obtained from pulse amplitude 
modulation by passing through an am- 
plitude to time converter. This second 
form of discontinuous modulated signal 
is known as pulse width modulation 
(p.w.m.). 

If a p.w.m, wave were differentiated, 
the form shown in Fig. 6(c) would be 
obtained, The positive going pulse at 
the leading edge of each pulse contains 
no information and so could be removed, 
leaving the negative going pulses shown 
inverted in Fig. 6(d). In this form of 
modulation it is the position of the 
pulse which ultimately reflects the 
amplitude of the originating signal. This 
form is called pulse position modula- 
tion (p.p.m.). 


(sp) (sed 


wa 
FIG.5, EFFECT OF LOW PASS FILTERING ON FIG. 4 


scnt the amplitude of the pulse, then 
the maximum number of possible dif- 
ferent levels which can be distinguished 
will be 2° (= 32). Suppose the maxi- 
mum voltage in the signal is say 32 
volts; suppose also the amplitude of 
the actual signal at successive sampling 
times is as shown, Then the binary 
number (given in decimal form) closest 
to each amplitude will also be as shown 
in Table 1. 


Amp 


hme, 
(a) Pulse amplstude modulation. 


A fifth form of discrete modulation 
which requires more consideration than 
the previous types is obtained if we 
take each pulse height in a p.a.m., wave 
and convert this amplitude into a binary 
number representing the height. 

[The binary numbering system in- 
volves powers of 2 while the common 
system involves powers of 10, eg. one 
hundred and sixty-five in the decimal 
system would be represented as: 

1x 10? +6 X 10° + 5 x 10" 
=1X 10 4+6x104+5X1 
100 + 60 + 5 
= 165 
in the binary system this would be 
represented as: 


1x 2 4+0xX 2+1XxK #+0x 
= 1x 128 +0X 64+1%x 3240 
[= 18 + 0 + 32 + 0 
= 1 0 1 0 


‘The advantage of the binary system 
from an electrical viewpoint is that a 
number can be represented as a se- 
quence of ON or OFF states rather than 
by a sequence of 10 discrete levels as 
would be required for a decimal repre- 
sentation.] 


‘Thus a pulse of height 13 volts might 
be represented by the number 01101 
and a pulse of height 20 volts by the 
number 10100. A different form of 
modulation would then be obtained if 
instead of sending a single pulse in each 
nyquist interval, a sequence of say five 
pulses were to be sent during that time 
with each pulse being either a one or 
a zero, so as to form the binary number 
representing the original sampled height 
in that nyquist interval. In this form 
the sample heights have been encoded 
into binary numbers and the form is 
referred to as pulse code modulation 
(p.c.m.). 


It is necessary to limit the number 
of pulses in the sequence due to prac- 
tical considerations. If we allow five 
pulses in each nyquist interval to repre- 
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ce)Putse 
FIG.6. 


In fact the net effect of this finite 
number of quantisation levels is the 
same as if noise were added to the 
original signal. By analogy with this 
case, the error is referred to as the 
quantisation noise. Quantisation noise 
is an additive noise, similar to natur- 
ally occurring noise due to atmospherics, 
etc, in standard communications sys- 
tems. However, just as the addition of 


BLOX BP+IX A-OK WH1K 2 
W+O0X8+1X440X241%1 
ie 10! | fe a 810) fete ro 

° 1 0 1 


natural noise prevents the exact recov- 
ery of a signal, so the addition of 
quantisation noise also prevents an 
exact representation of the original 
message being obtained. Quite obvious- 
ly the quantisation noise can be reduced 
by increasing the number of pulses in 
each sequence. This means that an 
improved signal will then occupy more 
bandwidth than previously. 


It can be shown that the capacity of 
a communications system is given by: 


C = W log: (1 + SNR) 
where C capacity of system 
W = bandwidth 
SNR = signal-to-noise ratio = 
signal power 
noise power 


It is clearly seen that given the value 
of signal-to-noise ratio and bandwith W, 
the capacity C of the system is deter- 
mined. Should this capacity not be suf- 
ficient for some particular purpose (e.g. 
high speed data), then either the SNK 
must be increased by increasing the sig- 
nal power which is transmitted, which 
may not be possible, or W must be 
increased. Increase of bandwidth W is 
sometimes the only means of increasing 
system capacity (e.g. spacecraft), There 
are a variety of ways used to increase 
W. (In classical modulation f.m. occupies 
more bandwidth than am.) In particu- 
lar, conversion of the signal into any of 
the pulse modulated forms which we 
have considered will result in an in- 
crease, so that for a given noise level, 
the fidelity (readability) of systems 
employing this method is inherently 
better than would be obtained if the 
original signal were say amplitude mod- 
ulated, This is one reason for the in- 
creasing modern use of these methods. 

In practice the encoding of p.cam. ean 
be modified in a number of ways. 


To properly decode a p.c.m. sequence 
(word), the receiver must know the 
position of the start of each word, or 
it may decode bits from two adjacent 
words. To overcome this, a few bits 
are added at the start of each word, 
which have a fixed waveform and can 
be easily recognised. These bits com- 
prise the “synch code,” and provide 
word synchronisation. The total num- 
ber of bits per nyquist interval must 
then be greater than the number re- 
quired to give the amplitude of the sig~ 
nal at that time. The complete sequence, 
synch bits plus information bits, is 
called a “frame”, (See Fig. 7.) 


TT: 


Isynccode|intermation bits|Check bite] Syne code] 
FIG. 7, PULSE CODE MODULATED SIGNAL, 


In cases where additive natural noise 
is present, errors in the received signal 
will occur, i.e. a 1 may be detected as 
an 0 or vice versa, This effect can be 
reduced if to the information and synch 
bits are added what are known as par- 


pied to tl 2 3 4 at) 16 tT 

Amplitude 200 | 191 | 165 | 128 3.2 11 14.9 64 

Sanitude 20 19 Ww 13 3 8 15 6 

Error 0 —01/] +405 | +02) —o2 | +03 | +01] —04 
Table 1. 
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ity check bits, These check bits are 
calculated on the information bits, e.g. 
parity check bits are set at 0 if the 
checked information bits contain an 
even number of ones and are set to 1 
if the information bits have an odd 
number of ones. If information bits are 
then altered during transmission, the 
even-odd correspondence with parity 
check digits will be altered. This should 
be detectable by comparing parity 
checks with information bits, and the 
bits in error can be corrected A code 
containing parity check bits in this way 
is an “error correcting code”. 


A further advantage arises in the use 
of a binary coding system in that the 
receiver has only to decide if an incom- 
ing signal is a 1 or a 0 rather than some 
particular level out of a large number 
of possible levels, The detector can be 
a simple level detector to give zero out- 
put if the incoming signal is below a 
certain level corresponding to a 0 and 


to give an output if the incoming signal 
is above this level corresponding to a 1. 
Obviously such a system can be made 
very accurate even for low SNR and 
the process can be improved further by 
the use of optimum or Wiener filtering 
in the system. 

In conclusion it should be pointed 
out that a practical p.cmm. system is 
quite complex and, at least for the pre- 
sent, is beyond the financial reach of 
most Amateurs. Much research is being 
carried out into p.c.m. and in the future 
its use will become increasingly wide- 
spread. 

I should like to acknowledge the 
valuable assistance given in the prepara- 
tion of this article by Dr. L. V. Skat- 
terbol of the Department’ of Electrical 
Engineering, University of Queensland, 
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THE REPAIR BENCH:* 


Doing Your Own Transistor Tests 


‘To hear some guys tell it, a transistor 
is the easiest thing in the world to test. 
But others don’t agree. A transistor to 
them is still a mystery. 

Well, the truth is, most transistors can 
be tested without’ complicated equip- 
ment, gimmicks, calculations, or formu- 
lac. ‘To keep it simple, there are just 
two basic things you need to find out 
about a transistor: (1) Does it work at 
all? (2) How well? 


TRANSISTOR PARAMETERS 

That word “parameters” scares off a 
lot of Hams. It conjures up complicated 
graphs with bent lines and long formu- 
lae with Greek symbols and big and 
little letters. All the word actually 
refers to is conditions of operation. 

One transistor manual lists 103 pos- 
sible parameters. They're great for a 
transistor designer. But a lot fewer is 
plenty for testing on the repair bench. 
In fact, I won't even use the term 
“parameters”. Instead, I'll just tell you 
about the voltages, currents and resist- 
ances that tell you how a transistor is 
doing. 

T’'ll start with the diagram of a simpie 
transistor stage in Fig. 1. This is a 
grounded-emitter amplifier — probably 
the most common transistor stage in 
use today. 

The transistor is NPN. Bias is for- 
ward when the base is slightly positive 
with respect to emitter. The collector 
is “far” positive with respect to emitter. 

A PNP transistor takes negative volt- 
age on the base to forward bias the 
emitter-base junction, That's not neces- 
sarily a negative voltage to ground, but 
to emitter. The collector of a PNP 
operates “far” negative from the 
emitter, 


WHICH WAY IS UP? 

Some Hams I've talked to about 
transistors scem confused by operating 
voltages. One key to understanding is 
knowing how to describe the voltages. 

For example, in Fig. 1 if the base 
voltage changes to 0.1 volt, it has ob- 
viously become less positive. That 
means less positive with respect to 
wherever you're measuring from, and 
for most measurements that is ground. 

Look at the same voltage with respect 
to the emitter. As it’s labelled on the 
diagram, the base is normally more 


sv 


Fig. 1.—Common-base transistor amplifier 
is ‘popular’ in Amateur equipment. 


+ Reprinted from “Ham Radio,” July 1970. 
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positive than the emitter by about 0.3 
volt. (The emitter is 0.15 volt, and the 
base is 0.45 volt; between the two is 
0.3 volt, the base more positive than 
the emitter.) 

Know what that means? “More nega- 
tive” is exactly the same thing as “less 
positive”. And “more positive” means 
the same as “less negative”. 

If the base voltage in Fig. 1 drops to 
0.1 volt, the voltage relationship be- 
tween base and emitter changes. The 
difference is then 0.05 volt (0.15 minus 
0.1 equals 0.05), but the base has be- 
come less positive than the emitter. 
That's the same as saying it is more 
negative than the emitter. ‘The emitter- 
to base bias has become 0.05 volt nega- 
tive. (Call it emitter-base bias, not 
base-emitter bias. You want the emit- 
ter as the point of reference, so name 
it frst.) An NPN transistor with the 
base negative is reverse-biased. Col- 
lector current can’t flow. 

This should make clear that, even 
‘hough you measure voltages with your 
voltmeter common lead connected to 
ground, the important thing is the volt- 
age between elements of the transistor, 
In most transistor stages, your chief 
interest is the voltage between emitter 
and base; of secondary interest is the 
voltage between emitter and collector. 


Fig. 2—Changing polarity of power supply 
doesn't alter circuit arrangement or operation. 


Suppose someone tells you the base 
voltage on one of these transistors has 
“gone up”. What does that really 
mean? Usually he means the voltage is 
higher in the polarity shown on the 
schematic, 

Consider the base voltage in Fig. 2. 
It appears “lower” than the emitter 
voltage. Its value is less. Measured 
to ground, the base voltage is less nega~ 
tive than the emitter voltage. The im- 
portant thing is thi g less negative, 
the base is more positive than the emit- 
ter. That provides forward bias for any 
NPN transistor. 

If the base voltage goes up—that is, 
if it goes further negative with respect 
to ground, as the voltmeter measures— 
the bias ‘actually decreases. Say the 
meter measures —9.4 volts. The base 
has become mor negative than it was. 
Looking from the standpoint of emitter- 
base bias, it tells you more if you say 
bias has become less positive. Forward 
bias is therefore reduced. Your volt- 
meter thus shows base voltage higher 
than before, but bias is less. 


These are important relationships in 
transistor repair work. The simplest way 
to combat this seeming ambiguity is to 
quit using such vague notions as “up” 
and “down” for voltage measurements. 
Form the habit of thinking more nega- 
tive or less negative, more positive or 
less positive. 


TESTS THAT REVEAL 

At the repair bench you are usually 
concerned with a transistor in some 
piece of equipment. Tests you can make 
without unsoldering the transistor are 
the handiest, 

‘There are three ways to evaluate a 
transistor in that circumstance. Two 
additional tests can be made if you 
unsoldered one or two transistor con- 
nections. 

Finally, two quick test procedures 
evaluate @ transistor outside the circuit. 
They are especially handy if you have 
a batch of unidentified transistors you 
want to check out. Even these tests can 
tell you more about transistor quality 
than you might expect. 


VOLTAGE MEASUREMENTS 

Once you examine d.c. flow in tran- 
sistor stages, you can figure out a lot 
from the voltages. If a voltage is wrong, 
deduction can tell you whether it’s the 
transistor or something external, 

Pretend the stage in Fig. 3 is giving 
you trouble. Your voltmeter tells you 
the base actually has —5 volts on it 
instead of the low —0.45 volt that’s 
normal. Think out the possible causes. 

Could be one of the base resistors 
is bad. But collector-base leakage in 
the transistor is far more likely. You 
can verify by disconnecting the base 
lead of the transistor. If voltage on the 
open base lead is still highly negative, 
the transistor junction is leaky. 

Or, in the same stage, suppose the 
emitter measures —0.9 volt. For some 
reason, more current than normal is 
flowing in the 52-ohm resistor the 
emitter voltage is measured across, The 
transistor is probably drawing too much 
current. 

But is that due to overbias or a tran- 
sistor defect? If base voltage has re- 
mained about the same, the trouble is 
likely in the transistor.’ You see, —0.9 
volt at the emitter, with only —0.45 
volt at the base, ‘constitutes reverse 
emitter-base bias ‘for this PNP tran- 


Fig. PNP transistor in this basic amplifier 
works the same as NPN: only change involves 
voltage polarities on the various elements, 
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sistor. That would reduce current 
through the transistor, not increase it 
—unless the transistor happens to be 
defective. 

There are plenty of other examples of 
this kind of reasoning. Just remember 
which polarity of transistor you're deai- 
ing with and the likely effects of voltage 
changes. And don’t forget to interpret 
voltage measurements in terms of their 
relation to each other and to the tran- 
sistor itself. 

The other two in-stage test ideas 
utilise a transistor’s bias characteristic. 
For most transistors, zero and reverse 
bias cause zero collector current. A 
healthy forward bias assures significant 
collector current. These precepts of 
course apply only if the transistor is 
not. defective. 

‘The first test is for stages in which the 
transistor operates with forward bias. 
You can determine that from the schem- 
atic. Remember, forward bias is base- 
positive for an NPN transistor and base- 
negative for a PNP. 

Connect your voltmeter at one of the 
points shown in Fig. 4. Several possible 
connections are illustrated. If you need 
it, you can insert the 100-ohm resistor; 


Fig. 4.—Voltmeter connections in several amplifier st 


use’ forw 


eliminate las, on stages that, normal 
‘the change in collector current 


its value won't bother the circuit much. 
Indirectly you are measuring collector 
current, 

Notice the voltmeter reading. Then 
clip a shorting jumper between base and 
emitter. The voltmeter reading should 
drop to almost nothing. If it doesn’t, the 
base isn't controlling collector current. 

The second test is for stages where 
zero or reverse bias is normal. (The 
transistor may conduct, but probably 
during only a small portion of each 
signal cycle, leaving an average or d.c. 
bias that is'zero or reverse.) The volt- 
meter connections are the same as in 
Fig. 4. 

‘This time, instead of eliminating bias 
by shorting’ base to emitter, you apply 
a definite forward bias to base. Figure 
out from the schematic what would con- 
stitute forward bias for the transistor. 
Then somehow alter the bias to make 
it temporarily forward. The meter 
reading should take a definite move up- 
ward, signifying more collector current. 
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for making bias-cha 
I Bias andvadd’ it to those 


For instance, the NPN transistor in 
Fig. 4A has forward bias only when the 
base is more positive than the emitter. 
How do you make it more positive? 
‘One way is to reduce the value of the 
supply resistor, since it goes to a posi- 
tive voltage source. Just bridge it with 
a low-enough resistance to make the 
base more positive than the emitter. If 
the transistor is working normally, the 
voltmeter shows more collector current. 

In Fig. 4B the basic supply scheme is 
different. But the transistor is still 
NPN. Forward bias requires base to 
be more positive than emitter, same as 
always. But how can you make it that 
way? Just remember that more positive 
is the same as less negative. Bridge a 
lower resistance from base to ground, 
low enough to reduce the base voltage 
to a value less than at the emitter. Col- 
lector current goes up. If not, the tran- 
sistor isn't responding as it should. 

The transistor in Fig. 4C is PNP. 
Forward bias demands a base more 
negative (less positive) than the emit- 
ter. It should by now be easy for you 
to figure how to make this base less 
positive. When you do, the voltmeter 
should register higher collector current. 


1 i 


jon tests. Idea is to 


it to those that don't, while watching 


fou can add a resistor if the collector circuit doesn't have one. 


DETECTING ABNORMAL LEAKAGE 

Those tests let you know a transistor 
can control its collector current. That’s 
the key factor. But there's another 
factor that can keep a transistor stage 
{rom performing up to par. You need 
a way to check leakage. 


Basically, it's easy. Your voltmeter 
and soldering gun are the only equip- 
ment you need. 

The leakage that can most upset stage 
operation is from collector to base. The 
collector junction of an operating 
transistor has a high reverse bias. 1? 
that junction lets “carriers” through in 
the wrong direction, transistor gain is 
poor. 

To measure collector-base leakage, 
disconnect only the base lead of the 
transistor. Clip the voltmeter common 
lead to the emitter. Set the voltmeter 
as if you were measuring collector volt- 
age. “Touch the other test lead to the 
free end of the base lead. Voltage 


there should be almost non-existent. 
Unwanted leakage lets current across 
the junction to the meter. 


TESTING OUT-OF-CIRCUIT 


If you have a transistor tester, fine. 
With’a good one you can test transistors 
in or out of the stage faster than with 
the tests I've outlined here. But if you 
don’t have one, you may often need 
these procedures. 

Tests outside the stage are popular 
with Hams. The basic instrument is 
your ohmmeter. There are two main 
Purposes. One’ is identification. The 
other is evaluation, 
often pick up transistor “bar- 
You met a handful of odd-lot 
transistors, often unmarked or marked 
in some way that means nothing to you. 
You may not even know which wires 
go to emitter, base, or collector, Here's 
how to settle these doubts. 

An ohmmeter with 1.5 volts or les: 
between the test leads is safest (meas- 
ure with some other voltmeter). More 
voltage might pop a transistor junction, 
Also, notice which test lead ‘has the 
positive voltage and which the negative; 
you'll need to know for these tests, 
Nowadays, it seems most ohmmeter bat- 
teries are ‘connected with positive volt- 
age on the common or black test lead. 

Pick any two transistor wires. Clip 
the ohmmeter to them in first one direc- 
tion and then the other. If you get no 
reading, try another pair, again measur- 
ing in both directions, 

When you get a low ohms reading 
(150 or less), one of the ohmmeter leads 
is clipped to the base wire. The way 
most transistors are arranged, it is the 
wire in the middle. 

But you can make sure. Leave one 
chmmeter lead clipped to the wire you 
think goes to the base. Move the other 
lead to the remaining transistor wire. 
If the ohmmeter reading is again low, 
the lead you didn't move is definitely 
clipped to the base. If not, the one you 
moved was. 


You can now identify the transistor 
type. When you get low readings to 
both’ other elements with the positive 
ohmmeter lead connected to the base, 
you are testing an NPN transistor. A 
PNP transistor gives low readings when 
the negative ohmmeter lead is clipped 
to the base. 

You've identified the base, but you 
don’t know which of the other two wires 
goes to the collector. There were 
clues in years past, but you can’t trust 
the dots, stripes, and tabs on today’s 
myriad of transistors. And basing dia- 
grams aren’t standard enough to help 
much either. 

Start with the ohmmeter connected to 
show low resistance between the base 
and either of the other elements. You 
know which wire is base, so unclip that 
lead and move it to the other unidenti- 
fied wire. The meter should read in- 
finity, or open. If not, the transistor is 
defective. 

‘Then click the range switch of your 
ohmmeter to higher scales until you 
see a slight downward meter deflec- 
tion (something less than infinity). This 
usually happens on the Rx1l0K or 
Rx100K range. Next, reverse the two 
ohmmeter leads. The ohms reading will 

‘continued on page 16) 
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An Outside Broadcast Amplifier 


LECTURE NO. 9 


The original 3CS O.B. Amplifier No. 
4 was manufactured in 1960 and after 
considerable work it could no longer 
meet the Australian Control Board’s 
standards. 

It was decided, therefore, that as 
part of our training programme that 
this amplifier would be dismantled and 
a new one built to take its place, the 
work to be done by our Cadet and to 
correspond with the appropriate part 
of the Marconi School course. The new 
amplifier would use as many compon- 
ents as possible from the old amplifier 
but would be different in mechanical 
construction and somewhat different in 
circuitry to avoid making a direct copy, 
as it was felt that little was to be gained 
in tuition in making a copy. 


DESIGN AND NOTES 
A single channel Outside Broadcast 

Amplifier to be built using valves and 

operated from the a.c. mains. 

The amplifier must meet the Aus- 
tralian Broadcasting Control Board 
standards, and, where applicable, Aus- 
tralian Post Office specifications. 

The only suitable output transformer, 
which was available, was an A. & R: 
type OT2629 for which a manufacturer’s 
test certificate was held (22/4/69), in 
respect_of A.P.O. Specifications 1053 
and 1054. 

Details of this transformer are: 

Primary Impedance: 7,000 or 5,000 
ohms, single ended. 

Secondary Impedance: 500, 250 or 
125 ohms. 

Power Rating: § watts, 

Frequency Response: 50 Hz. to 30 
KHz. -£ 2 dB. 


Output Valve 

The output transformer is suitable 
for use with any valve requiring a plate 
load of 5,000 or 7,000 ohms, and taking 
a plate current of 50 mA. Thus the 
choice falls mainly between types EL84/ 
6BQ5, 6M5, 6GW8 or 6V6GT. As a 
large’ number of EL84s are used in 
studio equipment, this type was chosen 
as the output valve, with 160 ohm 
cathode bias resistor. “A simple resistor 
of this value was not available so some 
calculations were made to determine 
which of two 3 watt w.w. resistors on 
hand would give the necessary value 
when used in parallel. The two resistors 
selected were 250 ohms and 450 ohms, 
which in parallel become 160.7 ohms. 


Other Valves 

In order to meet the specified noise 
figures it is essential that the other 
valves must be of very low noise type 
and for this reason EF86 valves were 
selected. This type was first available 
in Australia somewhere in late 1954 
to 1955. It is also known as 6BK8/Z729, 
and was specifically designed for use 
in low level microphone or pick-up 
pre-amplifiers. It uses a 9-pin minia- 
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ture base, has internal shields and a 
specially ’ constructed _heater-cathode 
system. 

It is possible with proper design of 
equipment to reduce hum and noise 
voltages, referred to the control grid, 
to the order of 1.5 aV. for hum and 
2 4V. for valve noise for an audio 
frequency bandwidth of 15 KHz. 

In recent years an improved EF86 
has made its appearance. For this 
valve, the previous mesh type anode 
(plate) has been replaced with a solid 
one, This gives additional shielding 
and reduces pick-up of external mag- 
netic fields (hum) by as much as 6 dB. 

It would appear that the EF86 is a 
later development of the valve type 
EF4O, 

For many years the designer has used 
EF86 valves as pentode audio frequency 
amplifiers with a plate load of 0.22 
megohm, a screen resistor of 1 meg- 
ohm, and a cathode resistor between 
2,200 ohms and 3,000 ohms. With a 
cathode current not in excess of 1 mA. 
and cathode bias not less than 1.6 volts, 
excellent gain, low distortion and low 
noise have been achieved for a band- 
width of 15 KHz. 

If they are available, the student is 
referred to the following publications 
for further details of the EF86/6BK8/ 
Z129 valve: 

Radiotronics, Vol. 20, No. 6, June 


1955. 

Radiotronics, Vol. 22, No. 5, May 
1957. 

Mullard Circuits for Audio Ampli- 
fiers. 


Philips Valve Data Handbook. 
Calculations showed that with a 
microphone transformer having a turns 
ratio of 1:44.7 and a 6 dB. attenuator 
between the output transformer second- 
ary and the amplifier output terminals, 
the specified gain of 80 dB. could be 
obtained by using two resistance 
coupled EF86 valves and an EL84 
output valve, whilst applying consider- 
able feedback over the last two stages. 
Thus the amplifier portion of the 
design resolves itself into a three-stage 
amplifier, using EF8és in the first two 
stages with an EL8¢ in the output stage. 
Negative feedback to be used from the 
plate of the output valve to the cathode 
‘of the second valve. 

Because the specifications state that 
the output of the amplifier is to be 
balanced and floating, it is not possible 
to use negative feedback from the 
secondary of the transformer. Also, the 
particular output transformer does not 
have a tertiary winding for feedback 
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purposes, therefore the feedback was 
taken from the plate (anode) of the 
output valve. 

‘The input transformer is of the spec- 
ially shielded type made for low level 
applications, The heavy shielding re- 
duces hum pick-up as much as 40 dB, 
below that picked up by a similar, but 
unshielded transformer. 

The gain control is located, electri- 
cally, between the first and second 
stages. 


POWER SUPPLY 

The specifications stipulate that. sil- 
icon diodes are to be used as rectifiers 
in the power supply. 

S.T.C. EM410 silicon diodes were used 
as they were in our stock of spare parts. 
‘These diodes have the following char- 
acteristics as abstracted from an S.T.C, 
LT.T. Application Note: 

Peak inverse voltage (p.iv.), 1,000 
volts. 

Average ‘rectified current at 85°C., 
0.5 amp. 

Operating and storage temperature 
range, —55°C. to -+135°C, 

Voltage drop approx., 1.2 volts. 

Consideration was given to the use 
of an Ironcore 15/102 power  trans- 
former which was available and was 
suitable, ‘The following information was 
extracted from the maker's data sheet: 

Ht. secondary voltage, 225-0-225, 
ite. 225 volts each side of the 
centre tap. 

Ht. secondary current, 50 mA. 

Heaters, 6.3 volts at 2’ amp, 

An astatic shield is fitted between 
primary and secondaries to reduce cap- 
acitive coupling between these wind- 
ings. In addition, it has an external 
eddy-current shield. 

As the h.t. secondary has a centre 
tap, this means that a full wave recti- 
fier circuit must be used. 

Having selected the power trans- 
former and the type of silicon diodes, 
it becomes necessary to determine how 
many diodes will be needed, 

The term peak inverse voltage means 
the peak voltage that the rectifier can 
withstand in the reverse direction before 
it breaks down. This voltage includes 
both a.c. voltage and the d.c. output 
voltage. 

Other terms used in place of peak 
inverse voltage are crest working re- 
verse voltage (v.r.w.m.) and peak re- 
verse voltage (p.r.v.). They all mean 
the same thing. 

Now one of the characteristics of 
silicon diodes is that they are very 
liable to break down the moment the 
piv. is exceeded. Some will be de- 
stroyed instantly, but others will re- 
cover if the excess is not too great, 

Again from S.T.C.-LT.T. Application 
Note, we take the information to enable 
us to determine the various voltages 
to be expected. 

Pv. = 3.14 x volts out, 

Vrms. = 1.11 x volts out, 

Volts out = volts rms, 


Lu. 
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Volts rms. is the r.ms. voltage from 

the hut, centre tap to either high volt- 

age end of the h.t, secondary winding. 
‘Now let us do some calculations. 
The a.c. rms, voltage across one half 


of the h.t. secondary is 225 volts. 
Therefore the d.c. output voltage will 
be: 
225 + 1,11 = 202.7 volts 
and the p.i.v, will be: 
202.7 x 3.14. 


However, this is for a choke input 
filter, but ‘when a large condenser is 
connected across the output of the filter 
and the power supply is switched on, 
the output voltage will be much higher 
until the filter input condenser becomes 
fully charged and the valves have 
warmed up. 

At the instant of “switch on” there 
is practically no load on the power 
supply so the output voltage of the 
rectifier system soars considerably. 

In this amplifier the measured dc. 
output from the rectifier at “switch on” 
was 340 volts. 

For safety, it is necessary to take 
this new voltage as the d.c. output 
voltage (when the amplifier is warmed 
up this voltage will drop to 250v.). 

Therefore the pi.v. will be: 

340 X 3.14 
= 1,067.6 volts. 

To allow for variations in a.c. mains 
voltages, also switching transients that 
may show up in the ac. mains, it is 
desirable to add at least 25% to this 
value, ie, 1,067.6 + 266.9 = 1,334.5 
volts, 

‘The simplest way to accommodate 
this voltage is to put two diodes in 
series in each leg of the transformer. 
We selected EM410 diodes as they are 
rated at 1,000 piv. 

When a large condenser is used at 
the input of the power supply filter 
it is necessary to protect the diodes 
from burning out due to excess current 
through them as the rectifiers start to 
charge the condenser. 

To avoid this problem, it is necessary 
to use a transformer having sufficient 
impedance to restrict this current flow 
or to put resistance in series with each 
ht. leg of the transformer. 

In this design, the 80 uF. condenser 
is not excessively large and the im- 
pedance of the power transformer keeps 
the current within the limits of the 
diodes. 

One problem of putting diodes in 
series is that sometimes they will not 
share the voltage between them, there- 
fore a 1 megohm 1 watt resistor is 
wired across each diode. 


PRACTICAL NOTES 

The lead from the microphone trans- 
former to the grid of the first EF86 was 
made as short as possible and shielded 
with braid fitted loosely to reduce the 
capacity between the lead and the 
braid. 

A piece of 1” 0.d. co-axial cable was 
used as the lead between the 0.022 pF. 
coupling condenser and the top of the 
gain control, which was about 4” above 
the top of the chassis. The braid was 
earthed as close to the 0.022 »F. con- 
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denser as practicable. The other end 
of the braid was connected to the 
“earthy” end of the gain control. The 
gain control was not earthed in any 
other manner. 

The lead from the arm of the volume 
control to the grid of the second valve 
was also a piece of co-axial cable, with 
its braid earthed as close to the grid 
as possible. At its other end the braid 
was insulated so that it could not touch 
anything. 

All these precautions were taken to 
reduce, as far as possible, frequency 
loss at the higher frequencies. 


As part of tuition, the co-axial cable 
was replaced with tightly woven shield- 
ed wire. The frequency response at 10 
KHz. immediately dropped to 5 dB. 
below that of 1 KHz, 

Heater leads: The heater leads be- 
tween the EF86s and the EL84 were 
twisted and shielded, also care was 
taken in the layout so that no heater 
lead passed near a grid pin in a valve 
socket. 

Headphone Jack: This was insulated 
from the chassis to maintain a floating 
output as specified. Two 560 ohm re- 
sistors prevent a short circuit across 
the amplifier output should the head- 
phones plug not be properly inserted. 

Layout: An aluminium chassis was 
used to reduce hum transfer from the 
power transformer to the input trans- 
former, as could happen with a steel 
chassis. 

The power transformer was mounted 
in a rear corner of the chassis, The 
location of the output transformer was 
determined as follows: 

After carefully insulating leads, a.c. 
power was fed to the power transformer 
to energise it, 

‘Then a 7,000 ohm resistor was wired 
to the 7,000 primary of the output 
transformer and the 500 ohms secondary 
was connected to the A.W.A. Noise and 
Distortion Meter. 


The 50 Hz. (hum) pick-up from the 
power transformer was measured with 
the N. & D. meter, after which the 
transformer was moved over the sur- 
face of the chassis to locate the posi- 
tion of minimum hum. 

‘The location of the microphone input 
transformer was determined in a sim- 
ilar manner, using the high impedance 
input to the N. & D. meter connected 
to the transformer secondary, the pri- 
mary being terminated with a 47 ohms 
1 watt resistor. 

Locating the transformers in this 
manner proved to be most successful as 
no hum can be detected in the com- 
pleted amplifier. 

The amplifier was fitted into a metal 
case, with carrying handles. 

It is a matter of great satisfaction 
that the completed amplifier meets all 
the designed specifications and is a 
welcome addition to the station's O.B. 
equipment. 


w 


SOLDERING IRONS 

A range of corrosion resistive solder- 
ing irons in a variety of bit sizes and 
wattages for radio work is now avail- 
able. Manufactured by Birko Electric 
Pty. Ltd., these solder ing tools have a 
stainless Steel casing, and are fitted with 
a no-heat transfer moulded handle. 
Power ratings for the 230v. a.c. types 
ranges from 40 watts to 80 watts in the 
radio work purpose models, and 130 
watts to 200 watts for the general and 
workshop heavy duty models. An in- 
stant heat model, with a finger touch 
heat control, operates from 3 to 6 volts 
dic. or ac. (through step-down trans- 
former) will be found ideal for Amateur 
work, 

A technical brochure is available on 
all models from Birko Electric Pty. 
26 Victoria Crescent, Abbotsford, Vi 
or from electrical and radio wholesalers, 
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ANTENNA FARMING 


A 10 element long type Yagi on 7 
MHz.—a.m. at s.s.b. strength. 


The reaction to the above circum- 
stances have followed a fairly set pat- 
tern, Some were expected, some should 
have been expected, some were quite 
unexpected, From the reports received, 
the following are fairly representative: 

(1} The fact that it is am, 

(2) The unexpected strength. 

(3) The good quality of the trans. 
mission (where the gear was cap- 
able of judging it). 

(4) The way it bashed down the 
QRM. 


(5) Its good effect on QSB. 
(6) fac tect on the background noise 
lev 


In addition to the above, the most 
interest was taken in: 
(1) The number of elements used on 
7 MHz, (10 or 13). 
(2) The low height (20 feet poles). 
(3) The we of steel wire. 
4) The valley QTH. 
(5) Why such a scheme was at- 
tempted. 


I will try and get things straight 
right here, This article cuts no new 
ground scientifically. It does deal with 
some theories, but only the practical 
application of'them, that would not be 
found in text books or come to the 
notice of Radio Amateurs under normal 
circumstances. I am not an expert on 
any subject because I write about them, 
or because I can make such a row in 
the Southern States on 7 MHz. at night 
time. All these things came about be- 
cause my QTH is in a very short valley 
completely. surrounded by hills. 120 
foot towers fail to bring in the t.v. 
channels from Brisbane, 100 miles dis- 
tant. 7 MHz. is equally’ unco-operative, 
but 3.5 and 14 MHz. (also some other 
bands) appear to be much better. 

It is evident then that sheer neces- 
sity is the driving force behind the 
construction of this antenna farm. Be- 
ing an antenna farm, ease of construc- 
tion is a must. Such construction means 
light-weight gear just as it does in 
industry. It also means low costs. Prob- 
able gain must be in proportion to both 
the work involved and the costs. This 
is a ratio—work and costs against gain. 
It sets the pattern at all times. An 
application of this ratio to the long type 
of Yagi will dampen a lot of enthus- 
iasm, It means much work—low costs— 
much gain and in addition an area or 
boom length in proportion (half an 
acre for 7 MHz. [0.9 acre for 13 ele~ 
ments], quarter of that for 14, etc.) 
Interested persons will now only’ b 

(1) Those with adequate areas, 

(2) Scouts Clubs, etc, with’ more 

enthusiasm than cash, 

(3) Vf. where boom lengths cause 

no dismay. 

Such a beam was constructed on 
Channel 4, necessity being the driving 
force on that occasion also. For the 
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Page 14 


A. J. C. THOMPSON,” VK4AT 


benefit of those with little interest in 
Yagis, a little explanation is necessary. 
Maximum gain necessitates very crit- 
ical tuning of the beam. This in turn 
means the use of gear beyond our reach. 
The same results can be obtained from 
book-values (with much less critical 
dimensions) by the use of more ele- 
ments. For example, I spent months 
tuning up a 5 element Yagi and then 
found that I had the same spacing as 
those given in a text book. 


For a practical explanation on the use 
of Yagis, I will take the position right 
here. Such a beam with 5 elements was 
already working quite well on 7 MHz. 
and I desired more gain. More ele- 
ments meant two posts and two poles 
for each additional element, If I added 
an element at 0.1 wavelength spacing, 
the gain was small and in addition it 
could easily upset the impedance, and 
so be less. In the alternative method, 
that of re-constructing the whole an- 
tenna at 0.35 wavelength spacing, the 
work-cost-gain ratio was also unfavour- 
able. Either the gain had to increase or 
the work decrease. Such an unlikely 
event actually did occur with the pub- 
lished reports of this combined type of 
Yagi. In it (now called the Long Type 
Yagi) the high gain of the original 
Yagi was retained in the front end of 
five elements and, without upsetting the 
impedance values, the additional ele- 
ments at 0.4 wavelength spacing were 
added. Two things made this possible: 


(1) It was ascertained that it was not 
the number of directors used that 
gave the gain, but the boom 
length that they occupied, pro- 
vided that the ratio space-length- 
diameter of el. was adhered to. 

(2) At that distance and spacing, the 
additional elements did not upset 
the impecmce of the driven ele- 
ment. 


These circumstances made the ratio 
work-cost-gain very attractive. Con- 
struction on both 7 MHz. and Channel 4 
were commenced. An additional char- 
acteristic was the fact that the back-to- 
front ratio increased with closer spaced 
elements, but wider spaced elements of 
this magnitude gave good signal side 
rejection. This latter characteristic 
looked good as an image rejector on 
Channel 4, Our very local t.v. transla- 
tor put beautiful images on our sets 
corresponding to a mountain rock face 
plus five timbered high spots on the 
ridge opposite. With the aid of an iron 
roof, suitably positioned, and this type 
of Yagi very good pictures resulted. 


‘The antenna took only a couple of 
hours to construct. It was made from 
the plastic covered type of conduit (10 
cents a foot) with No. 10 fencing wire 
inserted and soldered. This gave a very 
firm connection, and the elements could 
be bent at any angle. Joins of the con- 
duit are easy with a 6 in. saw cut and 
a starter of another inch. This shows 
that quick, easily constructed beams for 
v.h£. are possible for casual experi- 


ments. Conduit is available in various 
lengths and diameters. The sag involved 
on the longer lengths are easily braced. 
Now to return to the set-up here on 
7 MHz. Steel wire of 14 or 16 gauge 
was used of the type used on fruit 
cases. The weight and strength was far 
beyond what was necessary, but it was 
available on this farm. Fence posts and 
poles were also available, but were also 
much heavier than was necessary. The 
insulators used were very light and 
efficient, being 4 to 1 inch cut off 1 inch 
diameter water pipe of the polystyrene 
type. Higher grades may be better, but 
some are weather affected. Much rele- 
vant material will be found in a pre- 
vious article (“A.R.,” March 1970). Be- 
cause of the scaling factor, experiments 
can be changed from one band to an- 
other, although “doubling up” too much 
runs ‘foul of the fact that you are not 
scaling up the surroundings too. 


In the previous article it was shown 
that on 14 MHz. the forward gain drop- 
ped sharply when the antenna was 
lowered from quarter to eighth wave- 
length height. This deduction was bas- 
ed on the fact that W land, on which it 
was aimed, decreased in strength, while 
the JAs came up. A perusal of many 
text books gave little information on 
this problem, Most of them stop at half, 
but a few go to quarter wavelength 
height. By continuing a graph, it was 
assumed that the difference in the angle 
of radiation would be in the vicinity of 
8-10° for one-eighth and one-quarter 
wavelength heights. Against this 
sumption was the extraordinary beh: 
iour of antennas at: 

(1) Ground level, 

(2) A few inches underground, 

(3) Inside metal pipes, both open and 


closed, 

(4) Wire in water. 

If you want a headache just read 
about those things. One significant fact 
emerged. At zero height, much gain 
was lost, but the signal-to-noise ratio 
was more favourable, If then, the gain 
lost by reducing the wavelength height 
down to one-eighth could be recovered 
by adding more elements, then the sig- 
nal would come up more than the QRM. 
On such a band as 7 MHz., this matter 
is of major importance. 

From my own experience, further 
experiments seemed to be futile, but a 
5 element Yagi at one-eighth | wave- 
length height on 7 MHz. had actually 
shown some gain. It was decided to 
change the experiments from 14 to 7 
MHz. and accept the loss due to the 
lower height, because the use of 20 ft. 
poles made the scheme a practical pro- 
position. As previously mentioned, the 
adverse ratio work-cost-gain at ‘one- 
eighth wavelength height prevented fur- 
ther advance. When the new type Yagi 
was investigated it was decided to put 
the extra five elements on in one big 
heap. 

A glance at the sketches show that 
Fig. I Section A is just a typical type 
of 5 el. Yagi except that the reflector 
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spacing is 0.24 instead of 0.25. That 
spacing was evolved using a double 
wire, spaced 6 inches, for the reflector. 
(Changing it to a single wire landed me 
in strife.) Section B of Fig. 1 repre- 
sents the changed Yagi via the new type 
spacing of 0.4 wavelength, the joining 
director being at spacing 0.2 wave- 
length, but 0.4 for this also is in order. 
Fig. 2 shows how the nearest two 
directors and the reflector were changed 
over to give a 4 element beam of enough 
gain for skeds in VK9 land (north). 
This 7 MHz. beam is on a compass bear- 
ing of S from a position approx. 70 
nautical miles NW from Brisbane. 


leaves many gaps that can be better 
probed by a practical organisation such 
as ours, but there is little encourage- 
ment for our new members when all 
awards go for DX, and quality is down 
in the doldrums. If we lift the quality 
of our transmission, then Amateur Radio 
will get a push-up instead of its cus- 
tomary push-down, 

On7 MHz. quality is useless unless 
it rides free of the QRM. It is here 
that beams become important because 
(1) of their effect on the signal-to-noise 
ratio, (2) their ability to restore the 
strength after other methods that were 
used to improve that ratio had reduced 
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FIG.1, Section A. 5 EL. YAGI, 


FIG.1. Section B. 


10 EL.LONG YAGI. 


es 


FIG. 2, 4 EL, YAGI_IN REVERSE. 


Of interest at this point is that the 
two-wire reflector represented quite a 
different effect on the impedance of the 
driven element than a single wire, or 
of that wire plus 12 inches. ‘The factors 
concerned are that a folded dipole, if 
altered to the shape of a quad, could 
not have a director or reflector of a 
single wire. In this case, I had added 
three more elements to the 10 mention- 
ed, but the gain was well down until I 
reverted to the original double wire 
reflector of 5% longer than the three- 
wire dipole, 

From the above it is clear that the 
first five elements of the Yagi must be 
in order before the other elements are 
added. At this QTH the gain of the 
second group was far beyond that of the 
first group, but as explained previously, 
the QTH position absorbed the initial 
gain, The results were astonishing, 
especially at the other end where friends 
had spent years straining their ears in 
my direction. If I had any sense at all 
I would be sitting back enjoying the 
performance of this big beam. Instead 
of that, I exhibit my ignorance and show 
others how to equal in four days the 
results that took me four years to 
obtain, 

As this article is aimed at helping (1) 
the bottom half, (2) the young, and (3) 
the inexperienced groups, much detail 
in construction work is necessary. It is 
hoped that the many problems mention- 
ed will create a desire to solve them. 
It is quite clear that initially neither 
much money or knowledge is necessary 
for experimental work. For a genuine 
experimenter, assistance and sound tech- 
nical advice is available at all times 
just by crying into the mike. Antenna 
design, progressing mathematically, 
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the signal strength, and (3) the beam 
effect being added to the receiving im- 
provement. If we get right down to 
basic requirements then we must realise 
that the fellow at the other end is the 
judge, hence we should: 

(1) Put out a good quality signal, 

(2) Put that signal well above ‘the 


QRM, 

(3) Use @ beam on our receiver to 

lift his signals up. 

Although 10 elements are the basis for 
this article, another three were added 
later and an AXO was worked on phone 
at R5 S6 almost immediately. At this 
stage, it is again emphasised that only 
ease of construction will make this 
antenna popular on 7 and 14 MHz, It 
is necessary to fully understand where 
the strain on the gear will be felt. Take 
a look at Fig. 3. A pole fastened to a 
post is similar to a long lever at B with 
the fulcrum at ground level, A, and 
moving the bottom of the post ‘at C. 
Therefore ram the bottom well, also the 
top. Stones are useful. If using steel 
posts for a more permanent fixture, a 
wider board driven in on the inside 
gives a better support, but cement on 
the top of the ground is the best. Steel 
posts cost about 90 cents, 3 x 2 inch 
hardwood from demolished jobs is cheap 
and sound. These can be driven in with 
an axe, but in hard ground drive a 
crow-bar in first. 

For experimental purposes, queer 
things have been tried. T. & G. 4-inch 
floor boards bolted together for the 20 
ft. required have been in use for six 
months. Steel posts have given satis 
factory service. The old type conduit 
is good and light. For the fixed portable 
—sections similar to tent poles can be 
joined, using either conduit or poly- 


styrene piping for the joins and bamboo 
for the top section. If home-brew type 
is desired, suitable boards can be saw- 
ed by nailing to an upright 3 x 2 with 
the required edge protruding and the 
saw guided by the upright. Thin poles 
will have to have support from nylon 
string. Bricklayers’ twisted nylon string 
has been used here for use on the ele- 
ments. Small metal rings can act as 
pulleys for erecting the element wires 
and also for bracing the light poles. 

With the pulley at its correct height, 
the minimum length of nylon string for 
raising the elements is such that you 
can reach both ends. Aligning the éle- 
ments is tricky but it is quite easy if 
you use a plumb-bob (a big nut on 
some cotton). With the posts in posi- 
tion, work from the centres, Mark the 
centres of the elements with dark tape. 
Fasten to the centre peg and complete 
the element wiring for that approx. 
length to the end poles With the centre 
pegs all in line raise the elements them- 
selves. (It is advisable to join the cen- 
tres of the dipole and three directors 
together at the right distance with nylon 
string.) By holding the plumb-bob up 
at arms length all elements can be 
aligned with respect to their pegs. An- 
other method that I use is to hang a 
white cord from the reflector centre 
then from the centre peg of the fur- 
thest element align that reflector cord 
with a mark on the opposite hill, then 
advance toward it, aligning each ele- 
ment. Small changes are easily made on 
fixed elements by ramming the posts on 
one side, 

For the “portables” some experiment- 
ing has been done. These particular 
measurements are only approximate. 
‘They were taken without a tape by low- 
ering the end. The dowel used was 
holding up the tenth element of a Yagi 
beam on 7 MHz. The wire in use was 
16 gauge steel, the length being 70 ft, 
plus about 5 ft, folded back and with 
two light insulators. Only the slightest 
of bends was observed in the 18 ft. of 
5/8 inch dowel (two sections of 9 it.). 
The type used was the kind popular for 
window curtains. 50 ft. of nylon string 
was also required, If you look at Fig. 4, 
it will show you how to get that dowel 


pect pole, 


Fulcrum 


BZ tr tial 


le 
£IG. 3, POLE BASE. 


up without it making figure eights 
Fasten the nylon string to the top of the 
dowel and the wire of the element, It 
needs 24 ft. on each side to go to the 
pegs. With the dowel lying along the 
dotted line, follow it until the string 
to peg B and the element come tight. 
At this stage the top of the dowel will 
rise until the pull from the other peg 
(A) halts the rise. Now align the bot- 
tom for least bend in the dowel, which 
in this case came about 3 ft. towards 
the other end of the element, from the 
vertical position. 
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To join the two sections of dowel, 
look at Fig. 5. Again using polystyrene 
water pipe of 1 inch diam, cut off two 
sections 5 inches long. Leave A intact, 
cut down B for the full length and then 
fold it until it will slip inside A. Now 
take a 6 inch length this time and cut 
out a section 1 inch wide down the 
whole Jength (or such a width as will 
enable it to fit inside the second tube). 
The protruding } inch at each end 
should have about five cuts } inch deep 
to let it expand for easier entry of the 
5/8 inch dowels. 


Pega. 
FIG.4, ELEMENT SUPPORTS, 


We come now to “spacers”. Poly- 
styrene and its class have good qual- 
ities, They are light and being 1 inch 
in diam. (in this case) they get over 
the “twisting” habit of home-brew 
lines. If you look at Fig. 6 it will show 
how ‘to hold these slipper things while 

ou operate on them. Fig. 7 has the 
holes spaced at six times the diameter 
of the wire for 300 ohm use—note the 
exact way the cut enters the hole and 
the side on which the nick is made. This 
gives a flap that can be twisted side- 
ways to let the wires be “clipped” on. 


ali 


DOWEL JOINERS. 


If you were to extend this drawing 
to accommodate one more hole in the 
centre between the two that are already 
there, you would have the 3 element 
folded ‘dipole that is used in this and 
the former beams. These spacers were 
strung through the centre holes for the 
centre wire, then spaced in a distance 
of a couple of feet, then the top and 
bottom wires were “clipped” on. Lack 
of space prevents me from explaining 
why they don’t twist even after a couple 
of years and probably a hundred up 
and down trips. For your information, 
warm these things in the sun. They can 
then be cut quite easily. 

Another problem is wire. Hold the 
coil in the left hand and after fastening 
one end, walk backwards peeling the 
coils off to the right, say five turns, then 
hold it in the right hand and peel off 
five turns on the other side. This can- 
cels the twist. 

Now to conclude. This work is not a 
one-man effort. Assistance has been 
given freely by all Amateurs called on. 
The main ones concerned have been 
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VK2BAI, of Sydney, the “Man Friday” 
who has spent four years (with only 
one break of a few months) giving band 
conditions, reports, ete, at 2100 hours 
or 2000 E.AS.T. Also VK4LN, of Gym- 
pie, 20 miles distant, who shouldered 
the responsibility of keeping everything 
in order and also supervised the quality 
of the transmissions at all times. Theory 
and technical advice came also from 
VK4XR, of Gympie. The transmitter 
in use was am. with 120 watts. 


Before closing I will draw your at- 
tention to a few points: 


(1) The effect of wavelength height. 

(2) The importance of the signal-to- 
noise ratio. 

(3) The effect’ of this type of Yagi 
on that factor if extended to a 
useful limit of six wavelengths 
of boom length (two wavelengths 
used here). 

(4) The signal side-rejection char- 
acteristic. 

(5) The comparison of gain in the 
two sections of the 10 el. Yagi, 
which in my case was influenced 
by the valley QTH position. 

(6) The fact that the same receiving 
station could issue one report 
using a receiver for a.m., another 
while using an s.s.b. transceiver, 
and a third using his guess meter. 
Poor old Prof. Einstein would 
have thought that all his efforts in 
writing of the need of a common 
“measuring stick” had been in 


FIG.6. PIPE HOLDER, 


A little comment is necessary on the 
signal-to-noise ratio as it applies to 
both transmit and receive. I have as- 
sumed that an antenna with a good S 
to N ratio will act similarly on both 
transmit and receive. This is based on 
two factors, (1) the law of reciprocity 
(its application ‘to beams was quoted in 
a previous article I think on Rhombics), 
(2) on a curious report received from 
VK2BAI where the QRM was bashed 
down generally, but one distant signal 
was still there and came up riding in 
on the beam. This does not necessarily 
mean that we broadcast our own QRM, 
that question should be split up into 
many components. 


This completes this article, but in the 
construction field the principles of a 
few items should be fully understood. 
For home-brew lines, for example, take 
three pieces of the steel wire quoted 
and insert them in the water pipe as 
described and see how the cylinder 
construction effects both the twist facto: 


117 Paty pipet 


sp 


FIG.7. LINE SPACER. 


and the distance apart required. For 
the 18 ft. dowel of 5/8 inch diam. con- 
struction, use two pins and cotton plus 
a straw out of the millet broom to repre- 
sent the antenna problem, and how to 
fix it so that the strain comes on the 
upright in the position where it stands 
it best. For the join of the two sections 
of dowel, 1 inch piping was used be- 
cause it was available, but inch can 
be purchased, also suitable conduit. 

No work has been done on wave- 
length heights below one-eighth. I trust 
that others will see the possibilities in 
this changed type of Yagi. If it does 
not suit our methods, then we might 
alter our methods to suit it. If we look 
at our award system then we can come 
to no other conclusion than to regard 
Amateur Radio as a play-toy, not an 
experimental group. 


* 
THE REPAIR BENCH 


(continued from page 11) 


either go lower or return to the infinity 
end of the scale, 

Connect the leads for the lower read- 
ing. Of course they are between emitter 
and collector, The negative ohmmeter 
lead is at the collector. This works for 
NPN or PNP. Put a spot of paint or 
fingernail polish by the collector wire 
so you can identify it thereafter. 


LEAKAGE BY OHMMETER 

The tests you've already made tell 
you if a transistor is leaky or shorted. 
It's just a matter of interpreting. 

When you've established the two low- 
resistance readings from the base, 
notice the readings in the reverse direc- 
tions. If they're under 10K for either 
junction, there is too much leakage. 

If you find low readings in both direc- 
tions between any two leads, that junc- 
tion is shorted. If a reading between 
two leads shows open both ways, even 
on the Rx100K scale, that junction is 
open. 

A reading less than 10K from collec- 
tor to emitter, in either direction, indi- 
cates too much leakage. 


OHMMETER TESTS 


Step 1—Find transistor lead that 
measures low R (150 ohms or less) 
to both other leads; that is the base 
lead. 


If the ohmmeter 
lead on the base 


goes to the... negative positive 


end of your ohm- 
meter battery, the 


transistor is... PNP NPN 


Step 2—Connect the ohmmeter for 
lowest R (above 10K) between the 
remaining transistor leads. 


The negative chmmeter lead iden- 
tifies the collector. 
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ROSS HULL MEMORIAL VHF/UHF CONTEST, 1970-71 


‘The Federal Contest Committee of 
the Wireless Institute of Australia in- 
vites all Australian and Overseas Ama- 
teurs and Short Wave Listeners to par- 
ticipate in this annual Contest which 
is held to perpetuate the memory of 
Ross Hull whose interest in v.bt/uh.t. 
did much to advance the art. 

A Perpetual Trophy is awarded an- 
nually for competition between mem- 
bers ‘of the W.LA, in Australia and its 
Territories, inscribed with the name 
and life work of the man whom it 
honours, The name of the winning 
member of the W.LA. each year is also 
inscribed on the ‘Trophy. In addition, 
this member will receive a suitably 
inscribed certificate. 


OBJECTS 

Australian Amateurs will endeavour 
to contact as many other Amateurs 
in VK Call Areas and Foreign Call 
Areas under the following conditions. 


DATE OF CONTEST 

From 0001 hours E.AS.T., 12th De- 
cember, 1970, to 2359 hours E.A.S.T., 
24th January, 1971, 


DURATION 

Any seven calendar days within the 
dates mentioned above, not necessarily 
consecutive. These periods are to be 
at the operator's convenience. A cal- 
endar day is from 0001 hours E.A.S.T. 
to 2359 hours E.A.S.T. 


RULES 


1, There are two divisions, one of 
48 hours duration, and one for seven 


5. Only one contact per band per 
station is allowed each calendar day. 

6. Only one licensed Amateur is 
permitted to operate any one station 
under the owner’s call sign. Should 
two or more operate any particular 
station, each will be considered a con- 
testant’ and must submit a separate log 
under his own call sign. 

7. Entrants must operate within 
the terms of their licences. 

8. Cyphers: Before points may be 
claimed for a contact, serial numbers 
must be exchanged. The serial num- 
bers of five or six figures will be made 
up of the RS (telephony) or RST (c.w.) 
report plus three figures, commencing 
in the range 001 to 999, for the first 
contact, and will then increase in value 
by one for each successive contact. 
When a contestant reaches 999 he will 
then commence again with 001. 

9. Entries must be set out as shown 
in the example, using only one side of 
the paper. Entries must_be post-marked 
not later than 8th February, 1971, 
and clearly marked “Ross Hull Contest” 
and addressed to Federal Contest 
Manager, Box N1002, G.P.O., Perth, 
W.A., 6001. 

10. Scoring for all sections will be 
based on the attached table. Approx. 
distances to be shown in the log entry 
as shown in the example. Failure to 
ake this entry will invalidate the par- 
ticular claim. Operation via active re- 
peaters or translators is not allowed for 
scoring purposes. 

11. Logs: All logs shall be set out 
as in the example and in addition will 
carry a summary sheet showing the 
following information: 


Operating Dates. (7 cal. days) 
Highest Score over a 48-hour period 


was. .. points, 
Operating period: 
from..chTS. BAST. feof Ton 
to,..hrs, BAST. of /7 


Declaration: I hereby certify that I 
have operated in accordance with the 
conditions of my licence and abided 
by the Rules of the Contest, 

Signed... 
Date... _ . 

12, Entrants not abiding by the 
Rules of this Contest will be dis- 
qualified. 

13. The ruling of the Federal Con- 
test Committee of the W.LA. will be 
final. No dispute will be entered into. 

14. Awards: Certificates will be 
awarded to the winners of’each sec- 
tion in each VK and Overseas Call 
Area, The VK contestant who returns 
the highest score in the transmitting 
section and who is a financial member 
of the W.LA,, will have his name in- 
scribed on the Trophy which will be 
held by his Division for the prescribed 
period. A Certificate will be awarded 
to the contestant who shall not be the 
Trophy winner, and who returns the 
highest scoring log covering a period 
of any 48 consecutive hours. 

Also, Certificates will be awarded for 
operating in the Ross Hull Contest and 
breaking any Australian v.h.f./u.h.t. 
distance record, 


RECEIVING SECTION 

1. Short Wave Listeners in Austra- 
lia and Overseas may enter for the 
Contest, but no transmitting station 
may enter. 


days, In the seven-day division, there Name. Call Sign 2. Contest times and logging of sta~ 
are three sections: Address. tions on each band are as for the trans- 
(a) Transmitting, Open. mitting sections, however there is no 
(b) Transmitting, Phone. 48 hour sub-section. 
(c) Receiving, Open. 3. To count for points, logs will 
2. All Australian and Overseas Ama- take the same form as for transmitting 
teurs may enter for the Contest whether SCORING TABLE sections, but will omit the serial num- 
their stations are fixed, portable or pisiaass etaig@isay cee: ber received. Logs must show the call 
mobile. in Miles Nc. Mc. Mc. Me-Higher sign of the station heard (not the sta- 
3. All Amateur v.hf/uhf. bands Upto 25 Miles 1 1 2 § 10 tion worked), the serial number sent 
may be used, but no cross-band oper- 96 tg 59 1+ 1 5 10 25 bY. it, and the call sign of the station 
ating is permitted. Operators are cau- " being’ worked. 
tioned against operating transmitting 51 to 100, 5 5 15 30 50 Scoring will be on the same basis 
equipment on more than one frequency 101 to 200, 10 10 25 50 100 as for transmitting stations, ie. on the 
at a time, particularly when passing 291 to 300. 25 «15 50 150 250 distance between the Listener’s station 
cyphers. Cross-band operation to assist 391 + 500” 20-25 100 250 309 ©«2d_ the station heard. See the ex- 
contest working is prohibited. u amples given. It is not sufficient to log 
Such operation will be grounds for 501 to 1000 ,, 10 35 200 300 350 — station calling CQ. 
disqualification, Cross mode contacts 1001 to 1500,, 15 100 250 350 400 4. A station heard may be logged 
will be permitted, 1501 to 2500, 25 125 300 450 500 only, once per calendar day on each 
4, Amateurs may enter for any of and for scoring purposes. 
the transmitting sections. The seven- 2501 to 3500,, 35. 200 400 500 600 5. Awards: Certificates will _be 
day winner is not eligible for the 48- 3501 to 5000,, 50 300 450 550 650 awarded to the highest scorer in VK 
hour award. 5001 and over 100 400 500 600 700 and Overseas countries. 
EXAMPLE OF TRANSMITTING LOG (Brisbane Station) EXAMPLE OF RECEIVING LOG (Perth S.w.l.) 
Date/Time | Band | Emission Call RST/No. | RST/No. | Dist. | Points Band Call RST/No. ‘Station Dist. Points 
EAST. Me. Power Sign ‘Sent Revd. | Miles | Claim. ‘Mc. Heard ‘Sent Called Miles | Claimed 
82 A3(a) VKTZAL ‘59001 59004 1110 15 52 ‘VKSZDX 59221 VKBKK 1330 1S 
‘52 A3{a) VKANG 58002 ‘87051 20 20 a \Vk22CF 58195 ‘VKEZAA 2080 bal 
Hagel Piney | econ | fotesact| Rscaar | aaah (cst 4sz_| veszosys | s7ost | vKaLK/s oo | 15 
va | as | veszua | soos | acer | aso | ss sae | vKszes asoz | vxszen | 1330 | 100 
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1970 REMEMBRANCE DAY CONTEST RESULTS 


QUEENSLAND WINS R.D. 


From a previous three years of low Phone (continued) 
percentage participation, VK4 jumped vK2BB0/P . 25 Pts. VK2BFD 12 257 Pts, 
to 17%, to win this ‘year’s contest. EZ Bn 20M 8 BB. 
While generally there was increase in Preaek zn $ Has 
State scores, only an increase of 2.3% zo is 2AGy H 36, 
participation was registered. Assisting 2AnE x FRCS 5 nn 
VK7 this year was VKOLD’s entry of ” 
3,864 points, a magnificent effort of 644 Cw. 
contacts, VEaQL. 473 Pts, VK2RA 132 
To Queensland go our congratulations WN = = EQ s QUEENSLAND 
and an invitation. to all Divisions to ar > is” Heol B Phone 
increase their entries next R.D. 2GR ~ > 2R3 % 
—Neil Penfold, F.C.M., for F.C.C. sed) qexe: g- 
i cn 
DIVISIONAL TROPHY WINNER zB 2AND 5 
QUEENSLAND. 
NEW SOUTH WALES VINDO . ~~ ae Pia VEUAGI 190 
Phone inp) >> ‘sa zo¥ 5 
Dr 3a 2aup ) "63 
eps” 332 |, 2cu 3 
2acn "am %, 2AL is 
aBMP <M |, BHO Ea 
2PU am BMS ap 
WALL. mf 
VICTORIA 
147 Pts, 
M4 
143 
143 
1a 
139 
138 
135 
ii 
ng 
iis 
108 
106 
10a 
101 
100 
80 
5 
2 
o 
5 
56 
Et 
% 
s 
2 
Et 
Ef 
Ef 
rt 
16 
3 VEALT 1445 Pts, VESCV/4 266 Pts, 
aH |). “68 4cz.. > it, 
A 430 439 cee 
any so ae ra 
3g Ps 
2 * SOUTH AUSTRALIA 
a Phone 
1358 Pts, VESTS 
1201, NT 
1159 |; SLP 
iat, SHM 
1oa2 |, 52D 
F =: 8 
Log Partici- ip ax Bate State 261 SED © 
Division ‘Entry —Licensees pation ‘Voss Points Score 133 gpa 
VK2+1+9 170 2,037 83 1,192 41,214 4613 oe 5LQ 
VK3 82 1,838 47 766 23,269 1,807 a: ae 
VK4+9 119 694 W 1,126 33,267 6,781 a 52 
VK5+8 96 748 13 1,266 30,537 5,236 50 Sat. 
VK6+9 65 466 14 1,099 17,151 3,500 ee Ee bee 
VKT+0 54 232 23.3, 1,672 20,243, 5,328 go SEN ce 
40 | 5D0 a 
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Phone (continued) 


309 Pts. 
2a, 


WESTERN AUSTRALIA 
Phone 


RESBBSsssesesas 


247 Pts, 
M40, 
ce 

TASMANIA 
Phone 
VETAZ 1849 Pts. VT. 
TIX ie TKK 
nv * TSF 
™D VK 
Wr Tz 
TEM TDs 
2X 7AB 
16C nv. 
TUX TK 
ms. Tax 2 
78k 1D 
TES uP 
‘™x TZRO 
7BM ZF 
TW 7ZMK 
TAX TCT. 
1cx ZS 
TEB qc * * 
1 ™R 
TS. 73BQ 
™G 
Cw. 
VKICH 420 Pts. VKTKB 
m1, zs TBS 
TRY ie 
Open 
VKTKI VETAL ‘316 Pts, 
7sM "INC Mr, 
EB 70M 3 
12Z 
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ANTARCTIC 


‘VKOLD — 3864 Pts, 


AUST. CAPITAL TERRITORY 


VKUG 17 Pts. 
TAR ee 
ILE a 
IMP Ge 
1YR 

vKIBC 283 Pts, 
IVP 183, 
1A0P 

NORTHERN TERRITORY 
Phone 
VKaDI 964 Pts. VKBAZ, 199 Pts. 
8ZQ 23, 
Cw. 
VKaHA 240 Pts. 
Open 
viKsKK 1616 Pts. VKSJS 309 Pts, 


PAPUA-NEW GUINEA AND 


TERRITORIES 
Phone 
1120 Pts. VK9AG. 215 Pts, 
a ‘IL 81 
10 SNE ST 
5 SBS “ 
MT 9KX 0% 
Open 
vK9DM 660 Pts, 
LISTENERS’ SECTION 
VKI A. Blight 288 Pts. 
VK2 $. Voran 
Hillard, 1.2074 
P. Vernon, 12259 
K. Nad 
J. Snowdon 
D. Harrison 


VK3_ St. Paul's Radio Club 
E. Tremayne 
Cox, L3308 
St. John's Radio Club 
D. Farquharson 
G Lath 
W. Collyer 
|. Delves, Liddo 
Trebilcock, L3042 
. Bullet 


1 
E 
N. 
M. Joyee, 14335 
K_ Cunningham, 14104 
B. 
(3 
c. 
5. 


 Lenahan, Laisa 
iton, L027 


Hannatord, 1.5096 
Chammen, 15118 
Earl, L318 
Chester, C5087 
Edmeades, 15123 


Drew. 16021 
|. Livingston, 1.7047 


Everett, 17043 
Ellings, L7038 


vKs 


vK6 
vK7 


rep 


CONTEST CALENDAR 


‘7th/Sth Nov.: R.S.G.B, 7 MHz. Contest (Phone), 

Sth Nov. International OK DX Contest (Phone 

14th/15Ih Nev.: R.S.G.B, 1.8 MHz. Contest, 

28th/29Ih Nov. “CQ” W.W. DX C.w, Contest, 

"12th Dec., 1970, to 24th Jan. 1971: Ross A. 
Huil V.H-F, Memorial Contest 

13th/14th Feb.: John M. Moyle Memorial Nation 
al Field’ Day. 

°N.B.—The dates a previously published in 
the Contest Calendar have been altered to those 
shown above, 


THE RADIO HAM 


If vou should see upon the street 
A litte man with dipole feet, 
‘A train of little pips behind, 
He's a Raaio Ham with a micro-mind, 


Mis cars fan out like a radio beam, 
‘give ‘out with a neon gleam 

And ae he chews his molars. oscillate 

‘And his heart pumps blood ata video rate, 


This man obtains with passing years 
Infinite” Impedance between his” ears 
And finally succumbs to a heavy jolt 
When he Kets what he thinks is a microvolt, 


The doc looks up from his microscope 
And ‘says to his nurse, behold. this dope, 
No trace of brain cells’ can 1 find 

He's a Radio Ham with a micro-mind. 


HAND-CARVED CALL LETTER PLAQUES 


In solid Philippine Monkey Pod Wood. A unique gift for yourself—or others! 


Price, parcel post paid, AS$9.75 plus local tax of approx. AS4 


Allow 3 months for delivery. You pay 
tt for 


bank draft 


local tax. Send postal money order or 
r AS9.75 to:— 


REPUBLIC CRYSTAL LABS 

Exporter of Philippine Handicrafts 
P.O. Box 46, Makati Comm. Center, D-708, RIZAL, PHILIPPINES 
If you need special Plaques with business names or family names, send us 


a sketch of your needs and we will quote post paid. Cut-out letters of wood 
for wall painting also available. 


Plaque lengths: 5 letters 20", 6 letters 22”; letters about 5” high; 
width 8”; thickness 1”. 
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NEW CALL SIGNS 


JUNE 1970 


VKIYR—Canberra_Y.M.C.A, Radio Club, Sta- 
Yion! Corroboree Park Youth Centre, 


; Postal: 16 Bannister Gardens, 
Manuka, 2603. 
VKIZPB—P. F. Beli, 39 Larakia St, Wara- 


manga, 2611. 

VKIZWG—W. R. Godley, Station: 1 Gore St.. 
Higgins; “Postal: P.O. Box 15, Blamey 
Pl, Campbell, 2601. 

VK2ADY—D. S. Hunt, 26 Mathews St, West 


College, 
Gree eotara South, 28 


VK2BHG—M. A. Harrison, 14 Market St, Rock- 
dale, 2216. 

VK2BRV—R. W. Allison, 
wieh’ Hii, 2203, 


Wardell Rd., Dul- 
131 Tudor St., Hamil- 


VE22HU"G.B. Cuthbert, 2 Nioka Ave,, Kelra- 

ville, 2500, 

VK2ZKI—B. R. Paterson, 30 Hyacinth St, As- 
quith, 2078. 

VK2ZNA—M: J. Farrell, 4/183 Hopetoun Ave., 
‘Vaucluse, 2030. 

VK2ZQA—R. J. Irving, 7 Lena Pl, Merrylands 
‘2160. 


VK2ZSQ—R. J. Murray, 24 Mona St, Auburn, 
144. 


VK2ZVK—V. H, Kaard, 53 Edna Ave., Merry- 
Tands, 2160, 


VKSAFB—D. R. Riglar, 12 Palmerston Crt., 
Greensborough, 3088. 

VK3AZK—W. D. D, Harwood, 85 South Valley, 
Rd... Highton, 3216. 

VK3BDB—Geelong Grammar School Radio 
Club, Geelong Grammar School, Corio, 


3215. 

VKSBDE—LaTrobe University Physics Society, 
LaTrobe University, Bundoora, 3083. 

VK3BDF—R. N. Field, 3 Mordon Crt., Nuna- 
wading, “3131, 

VK3BDI—J. 0. Williams, 25 Wentworth Ave., 
Sandringham, 3191. 

VKSBDO—E. A. King-Smith, S11 Centre Rd., 
Bentieigh, 3204, 

VKSBDP—4. E, Falkner, 17 Burgess St. Haw- 

VKaBDWo3" 3 'Wiseman, 29 Austral Ave, 
Ferniree Gully, 3156, 

VKIBET—E, E. Tilley, 10 ‘Tudor Crt., North 
Balwyn, 3104, 

VKSBFL/T—H.’ H, Chittock, 11 Lt, Myers St., 
Geelong, 220. 

VKICCX—M. C. Hooper, Portable/Mobile. 

VKSYCV—N. R, Laidlaw, 43 Churchill Ave., 
Bendigo,’ 2950. 

VKSYDG_G. "J. Gill, 19 Dorset Rd., Croydon, 


VESYDIO A. Ny, 20 Campbell St., 
Coburg, 3056 


‘ampbell, 


VKSYDI-C. J. Jarvis, 9/105 Willesden Ra., 

Oakieigh, 3168. 
VK3YDP—T. J. Alder, 26 Gramatan Ave., 
H._“vroland, “Carlscrona,”" 


Beaumaris, 3193. 
R. 


Belgonia, 


popeevers, ith St, Mildura, 3500. 
VK3ZDD_M. J. Dow. 108 Bayview St, Wil- 


VK3ZMD—J. F. Davis, Lot 10, Cousin Dr., 
‘Bayswater, 3153. 


VKANT—N. T, Casey, 33 Herberton St, Mare- 


Jersey 


; C/o, Radio “iation ANA, 
P.O. Box 279, Nambour, 


visi EO wene, Ia Alderley "St, Too- 
woomba, 43590. 

VKACEB—E. F.’ Bacon, Station: Mobile; Postal: 
‘C/o. Newmarket Gardens Caravan Park, 
199" Ashgrove Ré., Ashgrove, 4060. 

VKiZBH—R. R. Hartwig, Bona Vista Ave., 
Boonah, 4310. 

VKIZBRTR.S. Best, 12 Ardoyne Ré., Corinda, 


VKWwZGZ/E-A. W. Reynolds, 199 The Esplan- 

ade, Cairns, 4870, 
ViwzisTt’ §, ‘Graham, Station: Dakenbar Rd. 
Postal: P.O. Box 507, 


‘Thangool, 4716; P.O. Box 


‘Thangool, 4716. 
VKSQE—A. M. Parks, 10 Vine St., Morphett 


Postal: 


Vaie, 5162, 

VKSSU—J.""W. K. Adams, O.T.C. (A) Stat 
ters, Lambeff St, Ceduna, 5690. 
. Norman, 6 The Parkway, Para- 


dise, 5075. 
VKsxI—B. rag 2/0 Broughton St., 


Ricketts, Station: Section 85, 
ffadnatie; Postal: P.O, Box 


VKSZXDLJ. 'h."Plechinick, 18 Brigalow Ave., 
‘Seacombe Gardens,” 5047. 

\VK6AB/T—K. C. Bicknell, 48 Sanderson St, 
‘Lesmurdie, 6076, 


WIRELESS INSTITUTE OF AUSTRALIA—FEDERAL EXECUTIVE 


AMATEUR JOURNALS 


The Institute can now offer annual subscriptions to following Amateur Journals: 


* “QST’ 


‘Associate membership and renewals, $6.40. 


*& R.S.G.B. “Radio Communication” (ex “The Bulletin”) is only sent 
with membership of Society, $5.50. Send for application form. 


* “CQ” Magazine, $5.70; Three Years, $13.50. 


%* “73” Magazine, $5.50; Three Years, $11.50. 
* “Ham Radio” Magazine, $5.50; Three Years, $11.50. 
*& NZ.A.R.T. “Break-In”, $2.35. 


RS.GB., ARRLL 


“CQ” and “73" Publications also available at special prices. 


1970 N.Z. Call Book, 75 cents, plus 6 cents postage 


Send remittance to F.E. Publications Dept., C/o. P.O. Box 67, 
East Melbourne, Vic., 3002 


Receipt of your first issue will serve as acknowledgment of your sub. Allow six weeks for delivery. 
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VKSAZ_G. P. Clifton, 13 Morley Dr., Morley, 


‘5082, 

VKGEK—A. E. King, 4 Marloo Rd., Green- 
‘mount, 6056. 

VKSZAT_R. A. Taylor, 118 Broome St, High- 
gate, 6200. 


VK6ZEA—K. G." Burlinson, Station: Portable; 
Postal: C/o. BH.P. Exploration Party, 
PMB. Kalgoorlie, 6430. 

VK6ZEG—P. D, Morgan, 68 Clayton St., Belle~ 
vue, 6056. 

VKTARSH. Young, 1 Madden Pl. Devonport, 


vEmE—i'L. Eadie, 16A Stoke St, New Town, 
302 Nelson Rd. Mt. 


Hooke, 
‘007. 


VKaJS—J. F. Scougall, 18 Achilpa Si 


‘Springs, 5750 
VKeZRM—R. W. Maginness, 58 Gregory St, 


Alice 


Parap, 5790. 

VK9AG_A. 'G. Nunn, Station: Walaguna Rd., 
Rabaul, N.G.;' Postal: P.O, Box 119, 
Rabaul, N.G. 


VKSAV—E. V. Avenell, St. Michael's Estate 
Kicta, Bougainville, N.G. 


CANCELLATIONS 
VK2AQF—J. H. L. Field, Transferred to Vic. 
VK2ATJ—L. P! Crowe. Not renewed. 

. Halpin, Not renewed, 

W. A. 'Doolan, Now VK2ATY. 
VK2ZPB_P. F. Bell, Now VKIZPB. 


VK2DJ—J. L. Gleeson, Not renewed, 
VKSEW—E. C. Wheeler. Deceased, 
VKSGX—P. R. Gibson. Deceased. 
|. BL J, Truimann, Not renewed. 
randy. Deceased. 
. E. Timms, Not renewed, 
‘Voxel. Not renewed. 
Spark, Not renewed 
Guy, Not rene 
VK3AWX—S. Davies. Not renewed, 
VK3AXT—J, W. K. ‘Adams, Now VKSSU. 
VIGZBE—J, A. Reichford. Not renewed, 
Cocking,’ Not renewed. 


VK3AIK—J, 
VK3ASY—O, 


Masurke tion sanaweds 
VK3ZKK—D. 'R. Riglar. Now VK3AFB. 
VKSZLA/T—H.“H, Chittock. No WVKSBFL/T. 
VK3ZLW—R. M. Stack. Noi renewed. 


VKSZSR—A. C.’ Greening. Not renewed. 
VKSZTQ—C: Quain. Not renewed, 
VK3ZTT—V. Avilov. Not renewed. 
VK3ZYA-R. D. Young. Not renewed, 
VKAVQ—E. V. Avenel. Now VKBAV. 
VKAZWI-R. J. Webb. Now VIKAZJ. 
VKSBZ—C. H. Baseby. Deceased. 
VKSEN/T—A.'R. E. Nitschke. Not renewed. 
VKSZWS—J."B. Sparrow. Deceased. 
VK6ZCB/T—K. C, Bicknell. Now VK6AB/T, 
VK6ZDV—A. E, King, Now VKGEK. 


VKIZBH—H. Young. Now VK7AR. 
VKIZED—1."L. Eadie. Now VK7E. 

VKIZEK—W. I. Hooke. Now VKTIH. 
VKaXI—B. Hannaford. Now VKSXI. 


VK9DS—B. W. Smeaton. Not renewed. 
VKSTB—E. W. Bastow. Not renewed. 


pe tenner 


VK3_V.H.F. PRE-AMPS. 


Now available, a new improved V.h.f. Pre- 
Amplifier featuring lower noise, higher 
fe prot 
connection 
TIS88/2NS245. field. 
Available ex stock 


This Pre-Amp. 


$6.00 incl. postage and packing. 
Order from: DISPOSALS COMMITTEE 
P.O. BOX 35, 
EAST MELBOURNE, 
VIC., 3002, 
lable ex. stock: 
432 MHz. Converter: $22.00 
144 MHz. Converters . $13.50 


Write to above address for complete price 
ist for the above and other components, 


COMING SHORTLY 
A NEW SIX METRE CONVERTER 


AND A 1296 MHz. CONVERTER 


For further details, watch the Victorian Div. 


Disposals Committee advertisements 
in “Amateur Radio" | 


E 
| 
| 
Also 
| 
I: 


ee 


Amateur Radio, November, 1970 


MAILING OF QSL CARDS 


Dear Sir, 

Some time ago I decided to write to 
the P.M.G. Department on the question 
of postal charges and classification of 
QSL cards in unsealed envelopes for the 
purpose of direct QSL’ing. 

I feel this may be of some interest to 
other Amateurs, who on occasions pre- 
fer to QSL direct, and who may have 
been in some doubt as to the relevant 
class and postal charges. This arose as 
Thad received several cards in unsealed 
envelopes, marked “2nd class airmail” 
and on one occasion “printed matter 
only”. Obviously there was a marked 
difference in postal charges. 


Here then, is the reply from the 
P.M.G. Department. 
—Peter P, Morrow, AX2BMP. 


Postmaster-General’s Dept., 
Sydney Mail Exchange, 
N.S.W., 2012 
3rd Sept., 1970 
Dear Mr. Morrow, 

First, may I apologise for the delay 
in replying to your letter of 12th Aug- 
‘ust, 1970. 

Following acceptance by the Universal 
Postal Union of a proposal designed to 
abolish commercial papers as a separate 
category, articles originally considered 
as commercial papers are now classified 
as letter post except the following, 
which may be transmitted at printed 
paper rates: 

(a) Letter post items exchanged be- 
tween pupils of schools provided 
they are sent through school prin- 
cipals; 

(b) Pupils exercises in the original 
or with corrections; 

(c) Manuscripts of works or for 
newspapers; and 

(a) Musical scores or sheets of music 
in manuscript. 


Consequently, there is no advantage 
in you sending your QSL cards in un- 
sealed envelopes as they are not eligible 
for the cheaper rate of postage. 


Postcards cannot be posted in an 
envelope or wrapper so there is no 
alternative here. 


I cannot arbitrate, of course, upon the 
practices in other countries. However, 
Universal Postal Union ruling should 
impose similar treatment by all member 
countries. 


‘Thank you for your interesting query 
and if you could arrange wider pub- 
licity for the official ruling, all to the 
good, 

—J, Saunders, for Manager, 
Sydney Mail Exchange. 


TECHNICAL ARTICLES 


Readers are requested to submit 
articles for publication in “A.R.,” in 


particular constructional articles, 
photographs of stations and gear. 
together with articles suitable for 
beginners, are required. 


Amateur Radio, November, 1970 


ee 
Magazine Recta 


Compiled by Syd Clark, VKSASC 


parallel’ 3-1000Zs' inthe 14-54 MHz, region. 
‘A Versatile Solid State Receiver, WIPLJ. Tun- 
able Lf. on 80 metres with converters for the 
igher frequency bands. 
‘Compact Frequency Counter, K&EEU. IC unit 
to count, to 16 MHz. Lengthy and’ detailed 
article. Pictures and diagrams. 
Lew Drive Kilowatt Li 


for Two Metres, 


printers, W6JTT. Seems 
that ‘the “old electro-mechanical machines are 
giving way to ‘all electronic systems which are 


considerably faster. 
Signal Generator, VESFP. 
th Attenuator covering the 

range 0.12 to 95 MHz. 


‘Temperature Alarms for Power Ampli- 
flers, W2EEY. Since overheating is one of 
first’ indications of a malfunction, such alarms 
will sound off or shut equipment down before 
serious damage occi 
SCR Regulated Pe 
theory and practice. 
‘Microwave Hybrids 
Deseril 


Use, W2CTK. hor f. 
own instead of paying lots of 


can’ roll. their 
money for them. 


August 1970— 

Interdigital Pre-amplifer and Cor 
pass Filter, WSKHT. High perfor 
pre-amplifier for v.h.f. receivers that features 
Tow ‘cross modulation, ‘low noise and excellent 
unwanted signal rejection. 

‘Practleal _VXO Design, KSBIJ. An interesting 
approach to frequency’ stability in oscillator 


‘Computer 1, KIORV. A 
yerful tool that eliminates trial and error 
in cireult desig 
‘A Tunable Audio Filter for C.W., WAIJSM. 
Using two Raytheon RM109 linear’ integrated 
operational amplifiers, the 3 4B. bandwidth is 
about 140 Hz. 


FETs and an HEPS5 bipolar tran- 


‘An Improved Six Metre Converter, KIBQT. 
‘A new approach to v.hf. converters using 
and a tunable local oscillator. 

‘the ntelligibilliy, of Communtea- 

‘This author points 

out that sometimes the amplifier is better than 
the reproducer and that Improvements can be 
made simply by improving this fellow. 

‘Quad Antenna Design Parameters, K6OPZ. 
‘The performance one obtains from any _antenni 
is almost always determined by the fnal. a 
justments ‘made upon the unit. This author 
does not agree with all that has been written. 
Who is right? 

lular Modules, W9SEK. Mother and daugh- 
ter printed circuit’ boards are used to increase 
IC counter circuit versatility. 


‘RADIO COMMUNICATION” 
June 1070— 

‘This month's fesue of the journal of the 
Radio Society of Great Britain contains a 
number of interesting articles. 


‘Quarter Wavelength Vertical Aerial, by 
ritisher 


GISAA. The Bi is often said to be one 
who hides his light under @ bushel, or to put 
it another way, is self effacing. This Amateur 
Rides ‘his vertical alongside the brickwork of 


anced, 
mitters” including some mention of VKTRG, 
“Amateur Radio” and “The Australian BEB,’ 
cathode modulation using transistors is also 
covered in some. detail. 

Put a Transistor in Your Cathode (2). G3SBA 
continues ‘his article on getting something for 
almost nothing. Of course this technique has 
been used before to power the low. power 
front-end. stages of a communications recelver 
undergoing modification to solid state on a stage 


by stage basis. 
G3JGO. For those plagued by 


TVA. Ty 
the stu 

infolding a Hopeful Future, GSUM, Sixteenth 
V.n£/U.h.£ Convention report, 


July 1970— 
‘A 100M. Linear using High Voltage Tran- 
sisters, GJUFW. Describes some of the posible 
Irie or Increasing power” to translator tas 
ew and FM. Exciter for the VANF. 
ry he VALE. 
at's Transistor (3), GasBA. 
Alhybrid ‘driver stage. for sms, trinsinitier 
Technical Toples, ‘GSVA. "This ia ‘a. monthly 
feature conducted ‘by Pat’ Hawker" which. pres 
vides a ‘preety cof a” numberof articles, wRich 
have appeared in the various Journals, not nec: 
efsarily Amateur, ‘but’ which appears’ to be of 
Interest fo" goodly number. of the: fraternity, 
‘seller "Nolge and its Effect ‘on, Wecelve 
Performance, G3IGO., With a ttle lke that, 
What ‘else ean one: sy? 
Solld State Modules, ® M, Converter, 
and” GSEDD. "Noise “factor better thin 2 ab. 
Gain $5.4." Dies supply 210 volt, 
Sbie: 40 or 28°30 Mie 
Decibel, GUBEO. ‘The newcomer to elec- 
trons i dimieulty” in “understanding 
a8. explaine ee again fo 
those who need ri stag eae 


avail- 


“RADIO Z! 
1 Fairy Tale, W1JBQ. 
the "Di 


oom, by 


Electronic Time Meter f 
1G, 


the’ WA Franamit 
fenversion of the’ Bett ‘Transmi 
ver, Z91iM. This “unit” originally” opers 
ated in ihe range 60-95 MHz, on" three: pre-set 
crystal controlled, channels. 

Imprevements for ihe. FLAQOB 8, 
milter, ZSICK” This uuthor states 
Was very. unstable and he found it nearly ‘m= 
Posible to improve the in-built vito. without 
PinJor surgery.” He therefore bult’an outboard 
¥.to. and made certain other mods to improve 
the performance. 


July 1970— 
me Linear Consideratio 
cussion of 
sna : 
Q-Code. “reils'you "what these three letter 
sroupe mean: 
‘The GINUG Triband Single Fe - 
mensioned sketches only. “4 sede eas 
‘Ail 'Hams Are ‘Bragearts, ZSIACD, Perhaps 
we are’ all braggarte in cettain aivections, 
FAC. "The Fiving Ham Club, 


“73” 


A dts 
is not 


July 1970— 


World-Wide LT.U. Prefix/Call Area List, 
WISWX. What ean say! 
The Super Aulo-Patch, KGMVH. When dis- 


aster strikes there is nd substitute for rapid 
traffic handling. This facilitates person to per- 
son contact. 

How to Bulld  Keyer (and retain your ap- 
pliance operator status), WSKXJ.VKs would 
probably ‘find that 2000 type relays provided 
the necessary parts, 

‘A Two-Channel Search and Lock for FM. 
Receivers, W3DTN. This simple gadget. turn 
4 two-channel rig into an. automatic scannin 
type and provides the added capability ‘of lock: 
ing on a channel where activity is sensed, 

‘A Look at Allied's Portable F.M. Receivers, 
KOSTH/S. ‘These Japanese units were made 
for the mobile bands but one covers 2 metres, 
‘They are considered to be good value although 
not really” hot. 

450 MHz. Mighty Mite, KOVXL. Maybe one 
should say the’ littlest transmitter. 

Cheaper Six Metre Huif Gallon, KICLL runs 
500 walts to a pair of SI1As 

High Performance Power Supply _usi 


1C Regulater, “KOECF/7. Move over voltage 
Latham Island DX-pedition, SH3LV and 


SHSKJ. Good hamming holiday. 
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VHF 


Sub-Editor: ERIC JAMIESON, VKSLP 
Forreston, South Australia, 5233. 
Closing date for copy 30th of month. 
All Times In EST. 


AMATEUR BAND BEACONS 
‘VK4 144.390 


WE6KAP, 


‘You will note there is a new addition to the 
beacon list, Per favour of the VIEG V.h.f. Group 
News Bulletin, advice is noted that VK9Xt 
operates on 149.000 MHz, ax a c.w. beacon, this 
should surely be something for the VK6' boys 
to strive to hear and it is to be hoped there 
Ig some activity on 2 metres around the Christ- 
mas Islands to make any of their efforts worth 
while. 

‘An interesting letter this month from Kerry 
Adams, AX5SU, who is located at the O.T.C. 
Satellite Station, Seduna, on the far west coast 
of S,A., about’ 340 air’ miles from Adelaide. 

installation there 


id in readiness the 
‘with extra 10 metre 


ment 2 metre beam is mounted ‘at 4B feet, fed 
from an “old faithful” 29 watt a.m. transmitter. 
Some problems have existed with high winds 
flapping the telescopic mast with all that weight 
up top, but Kerry is keenly looking forward 
to the forthcoming DX season, 2 metre ope: 

ting frequencies are 144.200, 144.400 and 144 
MHz., the last being most used. (Might su 
you use one of the lower two for best results, 
Most Amateurs’ converters and beams are op: 


timum ‘in lower portion of band.—SLP) He 
also plans using QQE00/40, ete., transverting 
from "PT200, 


jorts that on some warmer nights 
‘dy ‘run tone for hours on end with 
mic.w, Identification ‘beamed on Adelaide on 2 
metres with no results yet. However, by adjust- 

his converter to 136 MHz... has been suc- 


jon except for very short skip, but 
te Amateurs might note that Kerry 
should be operating on 6 metres this summer. 
Former call sign VKJAXT for about 13 years. 
‘Thanks for the Info OM. 


Bob VKSAOT advises the bands have been 
quiet for some time now, although Lou, Vi- 

been having successful tv. trans- 
n_482 MHz., using home-brew solid 
/. eamera, 2-1 interlaced scanning, trans- 
miter. grid modulated QQE06/40, receiver uses 
VK3 432 MHz, converter. 


Bob passes on the sad news that a call from 
Phil VK2YS in Wagga, N.S.W., indicates vir- 
tually no activity on'2 metres am. in the 
western N.S.W. area. A $2,525 MHz. fm. net 
has been started there. 


The VKQ Field Day on 27th Sept. attracted 7 
portable stations on bands between 8 and 432, 
but due to poor conditions no contacts. were 
made with VKS stations. Here in VKS there was 
considerably more portable activity than usual, 
but again under quite foul conditions. Heavy 
and widespread rain fell over most of the Mkely 
operating areas all. day on the Saturday (26th), 
all night and on Sunday intermittent rain, fod 
and generally shocking conditions. However, 
there was a lot of fun and one group under the 
call sign of VK5ZDX/5 was noted with more 
than 100 contacts for the day. a good score un- 
der the conditions. John VK5QZ and myself 
did not ‘get under, way. until. the afternoon 
session, but ran up 40 contacts in 3 hours using 
6 2 and 432, so this will give some idea of 
the type of activity under such poor conditions. 


The v.h.f, world now awaits with interest to 
see what becomes of activity in Mt. Gambier 
following the successful passing of the last c.w. 
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examination by Colin VKSZKR, Garry VK- 
5ZGR and Chris VKSZFA. Such happenings are 
an acid test for the degree of indoctrination 
Of vinf. interest. It would certainly be a trag- 
edy for v.hf should they desert the bands: 
‘We all hope not. However, congratulations to 
you all. 


MEET MR. MOONBOUNCE 
‘The following is extracted from “Break-In, 
the official publication of N.Z.A.R.T., for which 
we thank ‘them, the ‘item being “of general 
Interest to v.b.f. operators. 
“John Morgan, ZLIAZR, has been moon- 


10 KHz. of two metres! Six years of patient 
and skliful effort have gone into his work . . . 


“At this time of writing, John has worked 


Sweden, ‘SM7BAE, no less than 21 times! 
(This must surely be some sort of record!) and 
the U.S.A. (Iowa), KOMQS. He has been heard 
by VKSATN, mary Ws and VETBQH, and on 
the local scene, ZLIMO. ‘But the most tantalis- 
ing one is that he has had partial two-way 
contacts with Mike Staal, K6MYC, for tree 
years without ever making it a ‘real’ contact. 
Tenacity must pay off here, 


“Here's two months of activity: May 1, 2, 14, 
15 and 30,” Schedules with SM7BAE and con- 
tacts every schedule! Signals on 15th were s0 
ood that John asked Kjell to go s..b. and was 
able to copy S2. 


“June 10: Sixth consecutive QSO with SM- 
TBAE. Just missed. with K6MYC. John was 
hearing “him well, but Mike could not quite 
get a signal report from John. June 12: Same 
‘again with K6MYC, but this time John could 
hot get the signal report. Heard VETBQH quite 
well, but it looks as if he needs 1 or 2 dB. 
more at his end (he is using 60 element col- 
linear—needs ‘a 160 element—Ed.) Quite a re- 
cord, isn't it" 

(Subsequent to this being prepared, John ad- 
vised David ZLAPG, “Break-In” V.t.f. Editor, 
of the following.) 

“Just a quick note to advise that the. first 
NZ.-California 2 metre contact has been achiev- 
ed.” Between 0300. and 0400 July 7, 1970, GMT, 
KEMYC in, San Jose, California, ‘and i (ZL- 
1AZR) made a two-way QSO on 144.004/5 via 
Moonbounce. “This contact gives me an enor- 
‘mous amount of pleasure because Mike has been 
a great source Of encouragement to me over 
the past few years in my" MB efforts—also it 
marks the end of a marathon endurance effort 
because I first heard K6MYC in 1985/66 and he 
has heard me since 1967! We have another sked 
tomorrow and VETBQH is also taking part 
again for he was copying my signals pretty 
well during today's sked for ‘about 20, minutes, 
40 with a little luck I may make the first N.Z.- 
Canada 2 metre QSO. Other skeds are being 
organised with F9FT and F8DO, but mutual 
moon time with France is pretty limited.” 


‘The Station.—"The station at ZLIAZR con- 
sists of @ transmitter primary frequency control 
of a 1¢ MHz. FET crystal oscillator which. is 
variable from 14,007 to 14.000 MHz, This is fed. 
into a simple transverter and mixed with a 130 
MHz. oscillator chain to produce 144.000 to 
144.007 MHz. About every’ four months, the 
frequency has drifted up about 400 to S00, Hs., 
a n re-adjusted. Frequency. variation 
during a 2-hour schedule is less than 30 Hz. 
‘The transverter is run in a linear fashion to 
allow 14 MHz. ss.b. to be fed in if desired. 
The transverter output stage is a S84 (QQE- 
06/40) throttled down to about 7 to 8 watts to 


“As John says, it is very difficult to obtain 
perfect frequency stability when keying a large 
v.hf. transmitter, but believe it or not, John 
Keys the de. (battery) supply lead to the 1¢ 
MHz, crystal oscillator only. He found this to 
be the only method which gave him perfectly 
chirp-less keying. John mentions that a mo- 


ment’s thought will show that even @ keying 
change of 15 to 20 Hz. during Keying will put 
your signal right out of the bandpass of ‘an 
audio filter. A chirp as small as this is not 
even noticed in a 500 Hz. wide filter at normal 
b.fo. pitch. 

“The ZLIAZR receiver tunable oscillator is 
an IGFET v.fo. with a 7 KHz. tuning range 
around 55 MHz. The total receiver tuning 
Fange Is from 144.000 to 144.007 at a bandspread 
of 1 KHz. to two inches of dial ‘travel! This 
oscillator, based on a circuit appearing in ‘RCA 
Ham Tips’ some & or 4 years ago, is capable of 
extremely low drift operation after some weeks 
of getting the temperature compensation right, 


“John adds: ‘However, the same could be 
said of any v.fo.! T am sure that the circult 
Used has little bearing on the stability obialn- 
able unless one has the patience to perservere 
with the temperature characteristics of the 
gadget In your particular environment, 


“Changing the subject somewhat, John con- 
tinues: ‘Here is a point you may find interest 
ing. Careful measurement and recording of 
signals from SMTBAE show ground reflection, 
gain peaking here at an elevation of 45, 9 
and 13.5 degrees with maximum gain occurring 
t 9 degrees elevation. Calculated minimum 
radiation angle for my low height array is 4 
to 5 degrees, which, by happy coincidence, gives, 
\ddition of ‘direct and ground reflected signals 
at low multiples of this figure. There may be 
theoretical holes’ in this idea, but. signal 
strengths from SM7BAE, recorded’ over the past 
year or two, agree pretiy well. However, there 
have been times when good signals have been 
received (a) after local moonset by up to four 
minutes; tb) “at elevation angles and’ bearings 
where my Iron roofed house is obstructing thi 
antenna’s view of the moon almost completely! 


‘John adds a final comment to those con- 
templating EME or MS work. ‘I have found 
during recent skeds that betier weak. signals 
results have been obtained since changing the 
if bandwidth from 500 Hz, to 2-3 KHz, When 
used in conjunction with a narrow band tun- 
able audio filter, the wider if, seems to give 
a more even noise spectrum—apparently ‘the 
narrow $00 Hz. filter maintains a slight ringing 
tendency on noise pulses and, of course, the 
following ‘audio filter. magnifies the result to 
the stage where the theoretical 


in practice’ 


So there you have it, ZLIAZR is now reaping 
his just rewards for patience, skill and untiring 
effort, and 30 by doing, continues to. show 
there’ are some still prepared to construct 
equipment capable of producing results un- 
dreamed of perhaps a decade or #0 ago. Con- 
gratulations. 


NEWS FROM THE NORTH 
Doug VK8KK in Darwin sends an interesting 
letter of happenings to the north of Australia, 
He reports conditions have been Iiitle short, 
of excellent with five countries being available 
‘on 6 metres most nights. The 52 MHz. back- 
up net on 14130 KHz. is working perfectly. with 
everyone using this to great advantage. "Those 
larly heard being JAILZK, JAIMRS, KA- 
, HLOWI, VS8DA, VSOB, VKOES, VicoBB, 
VKARO, | VK2ASZ, VKBAU, "VKODJ,’ VKSKK, 
KRGRS to name a few. Doug says’ there are 
two main ‘interests: (1) nightly “pipe-line’ 
Darwin to New Guinea on 6 metres, and such 
strong ionisation that it allows, David VKGAU 
tn Tennant Creek and Doug to work back 
scatter for hours on end, and (2) worked Ros 
VK4RO at Ayr on 19th Sept. at 9 plus durin 
the period of a forward scatter contact wil 
VKBAU. Present procedure is to monitor 14130, 
ask if “anyone. is. listenin, always 
‘seems to be a reply, and away they go! 


Doug wants it widely known that he and 
David will both have automatic keyers in opera- 
tion for the next meteor showers, the best 
being Geminids on 13th and 14th Dec, He would 
lke as many stations 

about that time, October “A.R." sets out de- 
tails in the vihf, notes of techniques to ald 
in making contacts. Study these, 


Continuing with Doug’s news, he reports that 
HLSWI runs his beacon on §0:100. MHz, up to 
about 1930 daily and all’ day, then changes 
frequency to 52.010 MHz. from''then on. It 

cw. and s.8.b, and has a 15 second break-in 
period as announced. Doug would also like to 
know if there is any way of stirring DU and 
KHG prefixes to get on 8 metres, there are 
plenty’ of them but seemingly little interest, 


It Js interesting to note the constancy with 
which Doug is able to contact David VKAU, 
distance 540 miles, about 30 per cent. Q5 copy: 
Ss.b./e.w.; 80 per cent. on noise or frustratingly 
unreadable, but surely detectable, and 20 per 
cent. below the noise. And meteors add to this 
for plenty of signals not counted above. His 
concluding note just seems to round off the 
situation of making us even more envious down 
here: On 28th Sept. he worked VKSGA. (Noell 
in Kaviang, New Ireland, 5 x 9 with 2x sb, 
and VS6BF (Bob) in Hong Kong split frequency 
50.1 to 52.1, with Bob running 1.5 watts, con- 
tact 2 x e.w.! So down South we here may yet 
have a good year, here’s hoping. 


And that’s just where these notes finish, there 
is no more news! Thought for the month: “If 
I were a godfather wishing a gift on a child, 
it would be that he should always be more 
interested in other people than in himself, 
‘That's a real gift!” 73, Erie VESLP, the Voice 
in the Hills, 
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MEET THE OTHER MAN 


‘Meet Ross VK4RO, ex-VK(ZRV, of Ayr, 50 
miles south of Townsville in North Queensland. 
First Hlcensed in 1960, Ross operates in the 52 
and 144 MHz, bands plus 10 through to #0 
metres, On $2 MHz. he runs 400 watts p.e.p. 
Using a 3-400Z in the final to a 4 element 
i up. 70 feet. ‘The converter and tunable 
4. together are ‘an SB-110A Heathkit, and he 
has worked VK1, 2, 3, 4, 5, 6, 7, 8, 9 and ZL4, 
(This is a. surprise, most others have worked 
ZLI, 2’and 3 but no 4!) In addition he has 
worked all JAI to JAO inclusive and KR6. 


On 144 MHz, Ross runs 10 watts to a TT15 
with a 10 element, Yagi up 40 feet, with an 
RT.V.& H, converter to a KW77, He has not 
worked out of VK4 so far, and being about 900 
to 1,000 miles from the miin centre of 2 metre 
activity, makes it ‘to do very much. His 
Tocation is 13 feet above sea level. However, 


Power 18 from a 300 wi 
user SBciI0A equipment ‘metres and 
1096 transmitter and converter on 2 met 
element beam for 6, 10 element for 2 metres. 

Ross is a member of the W.LA., President of 
‘Townsville Radio Club for two ‘years, and is 
an electrician by occupation. He has recently 
Feturned from a trip to Japan, Taiwan and Hong 
Kong with his brother Dale VK4ZDG and Peter 
‘VKAZPL. They met about six JAI 6 metre 
operators and were given a “royal” welcome. 

joughts for future activity include plans for 
400 watts p.e.p. .s.b. on 2 metres, then on to 
P metres Ln 'mobile, and ‘the distant future 
432° MHz, 


Now we go to a fresh State and get some 
news from ‘Doug. McArthur, of 9 Bulbul St.. 
Ludmilla, Darwin, under the call sign of 
VEBKK,’ previously VKSKK. First licensed in 
1988, Doug has been a very keen v.ht. type 
ever since, He was a former President of the 
V5 Vineé. Group, and when his work as a 
shift supervising ‘technician. with the Radio 
Australia booster station took him to Darwin, 
Plenty of radio gear went with him or has been 
Sent up since. He made his presence known by 
spending some time as President of the Darwin 
Radlo Club. His location is 400 feet above sea 
level and ‘he holds certificates for V.HF.C.C. 
and W.A.V.K, awards obtained while in VK5. 
Other interesting details re VKBKK were given 
in the V.hf, Notes for October. Taken overall, 
Doug must iead a very busy life, so T am sure 
Weal wish him well in the cause of Amateur 
Radio. 
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tographed at his 
New Territories of Hong Kong, hol 
‘records thel 


ue 
two-way—believed to be the first ever Hong 


ends. "VS 
the ‘photo and 
junction with the FLDX400. The beam js a 
8 “element ‘wide spaced by Maspro, whilst Doug 
uses a home-brew transverter into an FTDX¢ " 
with a 9 element Yagi. John VK8ZCW with Geolf VS6DA 


Geof lives permanently in Hong Kong and is John VWZCW (on the left) with Geoff VSEDA 
# pilot for an airline based there. He files into ow 

Perth, W.A., from time to time and enjoys eye- shown is the one used in the recent two-way 
balling with the VK6s. You will find him on SM msg pier | 
14.180 MHz, when he's not on duty, ready to try in the Far East and deliver 
for more VK DX on 6 metres. Detsonally the € metre QSL card from VICBKK. 


COMMUNICATIONS RECEIVER 


@ LARGE TUNING AND BAND- 
© 4,BANDS COVERING 540 Kes. TO * cope AD DIALS FOR ACCURATE 


TUNING. 
oe eee ea cA SELES. ¢ CALIBRATED ELECTRICAL 


TIVITY. BANDSPREAD. 
© PRODUCT DETECTOR FORS.S.B. ° “S” METER AND B.F.O. 

RECEPTION. © 2 MICROVOLTS — SENSITIVITY 
© AUTOMATIC NOISE LIMITER. FOR 10 dB S/N RATIO. 


PRICE: FOR/FOA SYDNEY: $175.00 


CONSULT YOUR LOCAL RADIO DEALER, OR 


MAIL THIS COUPON today 


(A unit of Jacoby Mitchell Holdings Ltd.) 
376 EASTERN VALLEY WAY, ROSEVILLE, N.S.W. 
Cables and Telegraphic Address: 'WESTELEC, 
wees Sydney. Phone: 401212 
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D X 


‘Sub-Editor: DON GRANTLEY 
P.O, Box 222, Penrith, N.S.W., 2750 
(All times in GMT) 


Band conditions have appeared to be much 
better since the last notes, with some increased 
activity on 10. Strong signals have been noted 
on all bands, with some interesting openings 
at odd hours. Unfortunately I have no sun- 
spot counts to hand this month. 

Recently under the awards section, I had an 
item. in ‘reference to the. WASHUR “Golden 
Microphone Award,” issued monthly to a sel- 
ected ‘manager. I im pleased to note that the 
‘award for September was won by our old friend 
George Studd, ZL2AFZ, who is well known in 
the DX field ‘as ‘manager for, the recent opera- 
Hons from the ZL “countries”. “Congratulations 

jeorge, 

Roy ZMIAAT/K advises that he will be go- 
ing QRT around mid-October, after a very 
gucgessful_ period of operation,’ in which time 
he had made over 20,000 contacts, 

George ZM2AFZ, who is manager for Harold 
AXOLD, advises that activity from there has 
been “curtailed due to official commitments on 
the other side of the island, also there has 
been some delay in clearing ‘logs due to bad 
conditions, and Harold's regular absence from 
the transmitting site. He is due to return to 
New Zealand at the end of December, but will 
make as many contacts as possible in the mean- 
time, Further to the above notes from George, 
[note that Harold was back on the band yes- 
terday (Sept. 28)" putting a terrife signal into 


VGLASE/A is the call allocated to Bruce dur- 
ing his period of activity from Campbell Island. 
Frequencies are 29035, "14035, 21035, 7015 and 
535 c.w., also. 28550, "14250, 14215, 21350, 7090, 
3600, ‘and’ 3825 s.s.b,, ‘answer as directed.’ QSLs 
to ZL2AFZ. Also on Campbell Is. for ‘a year 
is Lindsay’ Barker, using the, call ZM4OL/A, 
and our good friend Jock ZLIGX will” be 
handling his QSL. chores, 

Recent activity of AZ3IABW/LH, has QsL 
manager K2YLM, Earl Smith, 103" Broad St., 
Eatontown, NJ, ‘07724. 

There has been a slight utter from AC3 and 
5 this month, Larry K2IXP was expected to 
be on from ACS during September, also from 
AC3, however the reports are conflicting. If 

ou‘ did work or hear him’ during that 

lod, send your QSL to W2MMC. Meanwnii 
Reg VETIG anticipates being on from AC3P! 
and 9NIMM early in October. 

Albania is in the news again, two recent 
operations having been reported. When reports 
were all sorted out, it appeared that it’ was 
fone actual oj by DL7FT and DLILV 
using the ci 3. It ‘took place from 
Sept. 14-17, everything going according to plan, 
and over 3,000 QSOs were made. QSL arrange- 
ments are'as follows: For two-way contacts, 
send cards to DLIFT, Frank Turek, Petuniei 
‘weg 99 (1), Berlin 47,’Germany, and’ for S.w.l 
to DLILV." I would emphasise that during this 
period, ‘several contacts were made with a 
station signing DLIFT/ZA using c.w., however 
this chap was a pirate. 

The current crop af stations with ZK calls 
is attracting a lot of interest, and a few of 
them can be found most evenings. One is ZK- 
IMA, ‘Tuatai, who is resident at Manihiki and 
spends quite a bit of time in net. operation 
with other ZKs. He prefers to operate ‘on 7060 
c.w., is not used to pile-ups, has KH6SP for 
MC'"during such happenings, ‘and has Ed KH- 
SGLU as QSL manager. ZKIAT operated, from 
Manihiki for a period of two days, but had 
only a few contacts, these being with PACNET 
members. Over on Niue Wally ZK2AF is busy. 
He is usually found in the Pacific Net, will be 
there for a year, and suggests you QSL direct 
to him, W. Christie, C/o. Education Dept,, 
Niue Is., Sth. Pacific,” via N.Z. ZKIAA is on 
regularly from Cook is. 

FOJS, Jean-Charles Sacotte, 180 Avenue de 
Choisy; 75 Paris 13, France, is the correct ad- 
dress tor QSLs going to’ FOJS, C3IBD and 
3AQEU. "Two other C3I's are active, they are 
CSIDS ‘who is WBSCAB and CDG whose cards 
go to G3CDK. WBECAB had been active from 
Jersey and Guernsey as GCSASS for four days 
prior to his Andorra operation. 

AL CRSSP is active daily on 14175 s.s.b., work- 
ing to a list taken by CR6LF every day be- 
‘tween 0530 and 0700. Also QRV on 21250-350 
ss. every week-end, but ‘the time given, 
17002 is a bit early for VK. QSL to Box 97, Sad 
‘Thome, Portuguese West Africa 
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as usual there area few in the news 


sheets don't give a reason for their existence. 

New members for the ISWL, contact with 
whom will count for the Monitor Award are: 
DK2BI, DLAWJ, GSCWS, XEIAE, VEIQJ, WA. 
GPVW, 'GM3ZCQ, WoCDL, EL2Y, i1PAI, KP4AN, 
DLAQQ, VESCDZ, WiQ¥A. QSLs for any of 
the above can go to the ISWL Bureau, C/o. Eric 
Chilvers, 1 Grove Rd., Lydney, GLISSJE Glos., 
Englan 


Kon 9GIGT has been active for some time 
now and puts a good signal into this country. 
His QSL “info is Ron Hockey, International 
Labour Office, U.N. Development Programme, 
Box 1423, Accra, Ghana. 

Jack AX3AXQ, from down in Tatura, has 
been trying out’ his new ss.b. rig and has 
some good contacts in the log. Some of his 
catches are VRSLT, Sundays about 08002, QSL. 


confirmation from each continent, for c.w. you 
need three with 599 reports from each  con- 
tinent, except if on 40 or 80. Send to Tom 
Harmon, WOIUB, 1629 Pleasantview, Wichita 3, 
Kansas, with seven IRCs. 


to hand 1 will ‘pa 
Yaoquin makes ‘a special request that all chaps 
who want a QSL’ from CEQAT send a self 
addressed envelope with their card. He won't 
say no to an IRC as well. 
For over 20 years HC8 Galapagos has eluded 
‘May have another chance to get hold of 
much publicised country 
are three active stations there at 


has been on 14220 at 00402 looking for contacts, 
and says QSL to HK3WO. 

Back to Tatura for a moment to note a letter 
from Tom AX3BBC who had been having a 
look at the DX whilst recovering from the 
‘fu. Using a FT200 and dipole up 20 ft he 
made some ‘good contacts, among them MIB, 


QSL to WASHUP, FOOT’ on Tahiti (QSL to 
WSCTY), CRTC, YB9, FBS, YU, SP, XE2, ONS, 
EA and'UC2BF. Tom also operates the 'Shep- 
parton South High School Club station AXSBBY. 

Whilst on the subject of letters received, a 
word of acknowledgment and thanks to Jock 
AXILF for taking the trouble to drop me a 
ote fe the ZMAOL/A operation from Auckland 

I would also like to acknowledge a tape from 
Steve Ruediger over in VK5, which gives por- 
fon of transmissions from stations in CO, HA, 
YO, TL, 3B8, VQ9A/F, CNB, VP2, 6Y5,' APS, 
sv4, isi, KWe, HS0, GW, EP2, JTi, UP2, PGT, 
23, AC3 and many others. Who said the 
bands are dead? 

‘The locality of stations in the USSR are 
sometimes a little difcult to pinpoint, but I 
have here a list of thelr calls and associated 
zones, which may assist in_ the identification. 
Zone’ 16 stations are UAS, S and T, Zone 17 
are UA9A BC DJ MQ and X.’ Zone 18 
Stations are UASH O P UV ¥ A'B O'S T. 
Zone 19 are UAOC GE FIJ KLM QR and 
Z. whilst the elusive Zone 23 stations all begin 
with UAOY. Substitute UKO and UK9 into the 
Zones as shown. 

YBOAAJ puts a really fine signal into this 
QTH, usually around 1000z. “He asks for QSLs 
to_go to manager W7VRO, but I heard him in 
QSO with ZMISV say to Send the card to Box 
98, Wewak, TPNG., as he visits there regularly. 
This is a better proposition for the VK as we 
can get away with Commonwealth rates and a 
fast ‘mail service. 

There is not lot of news to hand this 
month, so take the opportunity of giving 
some of those QTHs which I held over from 
last month. T will not list them in any order, 
but they will be printed just as I take them 
from logs and letters. 


SOME QTHs 
EASCV—Nr 10, Plaza de Pana, Cartegena, Spain. 
XWACY—Box '25, Vientiane. 

TG4SR—Box 20," Chimalbengo, Guatemala. 
YBIAN—Box 283, Bandung,  Indonesi 
WASKPL/HRI—Bob, C/o. U.S. Embassy, Tegu- 


cigalpa, Hondura: 
KLIGRF—Rural Route 1, Box 142B, Ketichican, 
APO San Francisco, 96555, 


‘Alaska. 
KX6HW—Box’ 141, 

EA8GK—Box 60, Las Palmas, Canary Is. 
KASJC_Via KASMF, Box 558, FEARL Bureau, 
‘APO San Francisco, 96525, U.S.A. 
EASGZ—Cristina Labin, Casilla 2i, Yeod, Tene- 

rife, 
HC2SO—APTO 184, Guayaquil, Ecuador. 
HTIAJP—APTO 434," Managua, Nicaragua, 
JASIVC Masami Okuda, 10 Tangonosho, Yam- 
ato-Koriyama, Nara, Japa 
KJ6BZ“Box 436, 34° ADS "APO Sin Francisco, 
Calif., 98305. 
KH 


OA4RQ—APTO 438, Lima, 
QAGBS—APTO 100, Arequipa, Peru. 
QAOBC—APTO 184i, Lima, Peru. 
OH3BH—Angervoite’8-B-17, Helsinki, Finland, 
UASVH/JTI—Box 639, Ulan Bator, Mongolia, 
VP2AN—Box 394, St. Johns, Antigua, British 
West Indies. 

VPIMB—Box 16, Plymouth, Monsterrat, BWI. 
VRAEE—Box 9, Honiara, Guadalcanal, Solomon 


Is. 

WS6DI—Box 783, Pago Pago, American Samoa, 
(96920, Pacific 

YKIAA—Box 35, Damascus, Syria. 

YVSVNCAPTO 625, ‘Barquisemento, Lara, Ven 


de Jardin, Exotiquo, Monaco, 
rszawa, ‘Poland. 
Ward, Box 939, Arusha, Tanzania, 
932RQ—Box ‘401, Naola, Zambia. 
SWEBA—Box 3013, Dakar, Senegal Republic. 
6W8XX—Box 971, Dakar, 'Senegal Republic. 
TX2AL—B.P. 2, Alger, Algeria, Nth. Africa, 
SQAYE Mrs.’ Goma” Wickremashinge, Male, 
laldive Is, 

9K2BF—Box 1083," Kuwait, Arabian Gulf, 
8G1GD—Box 2, Nsuta, Wassaw, Ghana. 
SYAPL—Box 1167, Port of Spain, Trinidad, sth. 


‘America. 
ex-SN2ABF and ABI—F, Inks, 1 Staples Way, 
Houston, Texas, ‘7702; 

8NIRA—Box 81, Kathmandu, Nepal. 
992NC—Box 124, Lusaka, “Zambia 
HSOISB—Box 2608, Bangkok. 


A note here for Swi's, 1 have for the past 
Souple of Years handled the inward QSte fer 
Usteners, and any other Swi's W.LA. 
members ‘or ctherwise, “This. is\ nota big ob 
and it is no trouble to do it, However, it 1s 
‘often difficult to locate the addresses of some 
of the W.LA, members ns we don't have a list 
to work from. If the following members would 
drop me a line with thelr correct address, plus 
@ stamped envelope I will forward on cards 
which, 1 hold for them: L207, 2069, 2060, 2158, 
2230, 2342, 2049 and 50t 
‘And so we come to the end of another month, 
My thanks to ZL2AFZ, Don AXSAKN, Jack 
AXSAXQ. Jock AXILF, Tom AXSBBC. Geoff 
Watts DX News Sheet, LIDXA, Stew Foster of 
Monitor for QTHs, and Steve ‘Ruediger. Good 
DX and 73 de Don 12022. 


* 
PROVISIONAL SUNSPOT NUMBERS 


JUNE 1970 


Dependent. on observations at Zurich Obser- 
vatory and its stations in Locarno and Arosa, 


Day R Day 


102 16 
2 i 
n 


Smoothed Mean for Dec. 1969: 105.6. 


Predictions of the Smoothed Monthly 
Sunspot_ Numbers 


July 96 ‘October _ 90 
‘August 94 November 88 
September 92 December 86 


—Swiss Federal Observatory, Zurich, 


Amateur Radio, November, 1970 


COOK BI-CENTENARY AWARD 


‘The following additional stations have quali- 
fied for the Awar 


Cort, Cert. Cert. 
No. Call Ne. Call “No. Call 

554 YVIYC 622 KAHFP 690 KaYRV 
555 YVIYD 623 WASZRB 691 AX3ASV 
553 WADOAH 624 KSARM 652 AXSBAZ 
537 WiHOO @25 W2HF ZLIAGO 
558 GSPPP 626 WIVRO —§94._HASDA 
589 VESZD 627 AX4QA 695 GBJY. 

590 G3EFC 628 WOCDC 595 _ZM2ANA 
561 JHIMTQ 623 WBEZWS 697 PZICU 

502 WSOLG 680 WSKPL 698 WASQIY 
563 VETTL 631 AXSXD 699 AX3ACD 
564 WoQzt 632 GSHZ_— 700 WIVXG 


COOK BI-CENTENARY AWARD 
V.H.F./U.H.F, SECTION 
‘The following stations have qualified for the 
Award: 
Cert, No, Call 

1 AXSZNI 

2 AXSZBT 

3 AXAZAL 


REPAIRS TO RECEIVERS, TRANSMITTERS 


Constructing and testing: xtal conv., 
any frequency; Q5-ers, RS-ers, and 
transistorised equipment. 


ECCLESTON ELECTRONICS 
146a Cotham Rd., Kew, Vic. Ph. 80-3777 


V.K. ELECTRONICS 
63 HAROLD ST., DIANELLA, W.A., 6062 


Service to Transceivers, Receivers, 
Transmitters, Antennae, etc. 


Phone 76-2319 
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Correspondence 


Any opinion expressed under this heading is the 
vidual opinion of the writer and not 
necessarily coincide with that of the Publishers. 


TO MALTESE EMIGRANTS 
‘3914 Casgrain Drive, 
Windsor, Ontario, Canada: 


Editor “A.R.," Dear Sir, 


A large number of Maltese emigrants settled 
in Australia during the last. 25. years. The 
Maltese Amateur Radio International Society 


Malt 
With 


Hams ‘or will be interested in knowing. that 
the M.A'RIS. is now. being formed. 
T am hoping that you will be able to help 


by giving us some space in your Federal mag- 
azine “Amateur Radio” which goes to every 
affiliated club in Australia and to about 4,000 
Hams ‘across ‘the country. 

We are planning to select the Directors in 
the early part of next year and we sre hoping 
to have a Director from each continent. We 
are now setting up the by-laws, frequency 
‘of meetings, affiliations ‘with various wireless 
institutes, etc. We also have a supply of three 
coloured ‘QSL cards which will be available at 
very reasonable cost to all_ members. 

Thanking you in advance, and hoping that the 
response will be great, for further information, 
anyone can write to me at the above address. 

—G. N. Muscat, Founder/Director. 

{Licences are available to all naturalised 

migrants.—Ed.1 


W.LA. D.X.C.C. 


Listed below are the highest twelve 


members in each section." Position in 
the list is determined by the first num- 
ber shown. ‘The first number represents 
the participant's total countries less any 
credits given for deleted countries. The 
Second “number shown represents the 
total D-X.C.C. credits given, including 
deleted countries. Where totals are the 
same, ‘stings will be alphabetical by 
call sign. 
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MORE MISSING NAMES 
Editor “A.R.,” Dear Sir, 

The No. 4 person in the photograph is myself 
and I was owner and operator of station 2ED 
at Walton Crescent, Abbotsford Point, N.S,W. 
‘wavelength 220 metres, 

I believe that No. 2' person in the front row 
was Mr, C. P. Bariholomew, he was President 
of the Wireless Institute of N.S.W., and also a 
Director of Amalgamated Wireless Australasia 
Ltd. ag well as a Director of Beara Watson é 

Suggest that No. 9 person in the back row 
was Sid Colville, of Colville & Moore Radio 
Supplies, Rowe Street, Sydney. 

‘Harold R. Gregory. 


CUNNINGHAM'S COMPONENTS 
CATALOGUE 


A 74-page catalogue, profusely illus- 
trated, of a wide range of components 
and equipment is now available from R. 
H. Cunningham Pty. Ltd. The catalogue 
has a handsome two-tone blue cover 
and is bound with a plastic spiral comb 
to give long life and enable it to be 
opened flat without impeding reading 
matter. 

Items from well known makers such 
as Bulgin, Dow-Key, Eddystone, Geloso, 
Oxley, “Q” Max, Sennheiser, Snelgrove, 
Stolle, Sonnenschein and Vitavox are 
represented, 

quiries for copies should be writ- 
ten on letterhead and directed to Mr, 
R. H. Cunningham, C/o. R. H. Cunning- 
ham Pty. Ltd. 608 Collins St, Mel- 
bourne, Vic., 3000. 


Minimum $1 for forty words. 
Extra words, 3 cents each. 


HAMADS WILL NOT BE PUBLISHED UNLESS 
ACCOMPANIED BY REMITTANCE, 


Advertisements under this heading will be accepted 
only. from 
re 


Amatours and 'Swl's. tho Publishers 
"which, 
Commercial nature. “Copy 
0. 36, East Melbourne, 
Vic., 3002, by Sth of the month ond remittance must 
accompany the "advertisement, 


LE: A.W.A. MR2A Carphone, complete, Chan- 
Crystals. in good order, $40 or best offer. 
Ring 47-3920 (Melbourne) 


Deck with 
use control, etc. Spo0ls. Done. 10 
rs. work, “Plus mono version of 119 Tape, Adaptor 
a5 in E, & A. Juno ‘67. All parts. supplied. 
pilay-back all 8 
.” power recording osllatr 
vi 10 new capacitors (various. val 
$55 the lot.” D._K. 


umba, N.S.W., 2653. 


FOR SALE: Heathkit “Apache” S-band Transmitter 
plus S810 Adaptor, 230v./115v. trans... and manuals, 
EC., "$100 o.n.0," Geoff, Whitby, VK3ADY. Phone 
62-6625 (bus.), 840-3190 (Melbourne) 


FOR SALE: One Mark 3D Pye 
unconverted, but in G.C. suitable for conversion to 
6 metre net, $20 o.n.0, Mark 3A Pye Reporter 
Carphone, converted to 53.022 MHz. net, complete 
with xtals, $27 o.n.0. QOE08/40s, two ‘off. brand 
now. $7.20 each. ling Howard Anders, VKSAYV, 
277-i207 A.M. (Melbourne) 


JOHNSON Viking Courier, excellent condition, 500 
watts pep. linear, self-contained power supply, 
3125. K. Lowe, 24 Phipp's Cr., Diamond Creek, 
Vie., 3089. “Phone 438-1873. 


THREEANCH Service Cathode Ray 
Astor TVI. in excellent condition. 

amp., $40, VK3ZTH, 24. Staple 
Vic.” Ph, 56-3428, BH. 541-3597. 


Mann, “"Mundaroo,"” Tumbar: 


leporter_Garphone 


Oscilloscope, 
OC soupled vert 
Cres. Chadstone, 


WANTED: The following components from Bendix 
Radio Compass Receivers Type MN-26: Transformers 
type TI6 (A1S064): 24 volt _band-change motor 
assemblies with leads; loop aerials type MN-20. 
Please state condition and price required. M. 
O'Brien, Edgar Rd., San Remo, Vic., 3925. Ph. 107. 
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CRYSTALS 


bd 
1.6 Mc. to 10 Mc., 
0.005% Tolerance, $5 
bd 


10 Mc. to 18 Mc., 
0.005% Tolerance, $6 
* 


Regrinds $3 


THESE PRICES ARE SUBJECT 
TO SALES TAX 


SPECIAL CRYSTALS: 
PRICES 
ON APPLICATION 


MAXWELL HOWDEN 


15 CLAREMONT CRES., 
CANTERBURY, 
VIC., 3126 
Phone 83-5090 


LOW DRIFT 


ELECTRONIC 
KEYER 


MODEL EK-26 


Features: 
11 transistors and 12 diodes solid state 
electronic keyer. 
Variable speed key capable of 8 to 60 
wp semi or fully automatic. 

Fully digital-dot-dash ratio, always per- 
fect, and space adjustment. 
Relay or transistor switch output op- 
tion. (Tr. switch: max. 110v., 100 mA. 
Rema max, 700v., 500 mA.) 

rin break-in QSO (VOX-CW) ter- 


@ Built 
minal. 
© Bulltin monitorescilltor and phone 
@ Choice of Power supplies: 230v. 50-60 
Hz. AC, or 6v. x 2 DC. 
© Small in size: 140 (w.) x 70 (h.) x 190 


(d.J mm. Weight: 3 Ib. 12 oz. 


BAIL ELECTRONIC 
SERVICES 


60 SHANNON ST., BOX HILL NTH., 
VIC., 3129. Phone 89-2213 
N.S.W, Rep.: STEPHEN KUHL, P.O. Box 56, 

2020.” Telephone: Day 67-1650 (AH pe) 


th A -ARMERS RADIO. PTY.. 
sae 251" Ragas ae St, Adel Adelaide, 5000, Tel. pest 


Western Aust, fen. H. R- PRIDE, 26 Lockhart St. 
‘Como, 6152. “Telephone 60-4378 


CHOOSE THE BEST—IT COSTS NO MORE 


t nes IN CORE SOLDERS 


©, 1. LEMPRIERE & GO. LTD. Head Office: 31-41 Bowden St., Alexandria, N.6.W., 2018 
Newcastle 


‘and at Melbourne — Brisbane 
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— Adelaide — Perth 


MOBILE RADIO 
TECHNICAN seniox 


For the maintenance of V.H.F., F.M, 
and AM. Radio-Telephone  ‘equip- 
ment. Ham Radio background useful 
but applicants MUST have had ex- 
perience in the development or 
maintenance of mobile radio. Salary 
negotiable according to that exper- 
lence. 


For interview, after hours if neces- 
sary, ring Mr. Findlay on 807-1355. 


FINDLAY COMMUNICATIONS 


PTY. LTD. 
2 POPE STREET, RYDE, N.S.W., 2112 


Here's the solution to all-band 
working in a limited space— 


G8KW TRAP-TUNED 
ALL-BAND KIT 


Kit comprises two fully weathar- 

proofed pre-tuned high Q trap coils 

resonant at, 7.1 MHz., and. largo 
ceramic “T” centre inst re 


Price $18.40 (tax paid) 


FEATURES— 
75 ohm co-axial feed or twin flat trans- 
mission line. 

@ Only 108 feet tong, 

@ Operates on six bands, 


@ Feasonable SWR on all bands. 
@ Simple to erect. 

@ No “cut and try"* necessary. 
@ Full instructions with each kit. 


WILLIAM WILLIS 
& CO. PIV. LTD. 

Electronic end Radio Equipment Supplies 
77 Canterbury Road, 
Canterbury, Vic., 3126 

Phone 836-0707 


(at least that's what my XYL says) 
So you still have an excuse to shout 
yourself a present. 


Send $2.35 to— 
ie ral Subscription Manager, | 


[every EVERY DAY IS FATHER'S DAY 
! 


! 

| P.O. Box 67, 

| —_East Melbourne, Vic., 3002, 
| for your subscription to— 


“BREAK-IN” 


Official Journal of N.Z.A. 


—o 
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Hoot 


not all 
quartz crystals 
are 
the same 


Toaey's sophisticated communications equipment 
calls for crystals that meet the most exacting stand- 
ards of the art. 

Standards that were acceptable a few years ago can- 
not meet the requirements of design engineers today. 
Today's tight tolerances demand quartz blanks with 
precision selected angles of cut, and Hy-O use X-ray 
diffraction equipment to determine this most import- 
ant factor. 

Long term stability is assured by close engineering 
control of all processing in an air-conditioned environ- 
ment. The blanks are then checked to determine the 
frequency change over the temperature range. 

The crystal is then precision calibrated to frequency 
using a crystal impedance meter which simulates 
the manufacturer's oscillator specifications. 

Hy-Q crystals are custom manufactured to meet all 
these exacting requirements. 

It is for these reasons that Hy-O crystals have been 
readily accepted as a standard by the Communica- 
tions Industry and why we can guarantee them 
against defective material and workmanship or any 
deterioration in performance when they are used in 
equipment for which they were specifically made. 


Australia’s largest independent crystal manufacturers. 


Write for de a 10-12 Rosella Street, 
P.0. BOX 256, 
Frankston, Victoria, 3198. 
Electronics Pty. Ltd. [ b5 
Cables: Hyque Melbourne. 


Telex 31630. 
AGENTS: 
NSW: General Equipments Pty. Lid, NT: Combined Electronics Pty. Ltd.. 
Artarmon. Phone: 439 2705. Barwin. Phone: 6631. 
SA: General Equipments Pty. Ltd. TAS: Hobart Radio Clinic. 
Norwood. Phone: 63 4844, Hobart. Phone: 34 3884, 
WA: Associated Electronic QLD: Douglas Electronics Pty. Ltd.. 
Services Pty. Ltd. 322 Old Cleveland Rd. 
Morle: Phone: 76 3858. Coorparoo. Phone: $7 8222. 
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TRANSCEIVERS 


INOUE IC700 

Three unit, solid state exc., tx mix., 
dvr. and final. Sep. rx and tx filters, 
9 MHz. single conversion, no bird- 
ies. Rx has cascode FET front-end. 
Has RIT, VOX, PTT, 1 KHz. readout, 
1 _uV. sens., 7 Amateur segments, 
3.5-28.7 MHz. plus 3 c.c. spots. 150 
w. p.e.p. Special $400 ONO. 


TRIO TS500 

Seven Amateur segments, 3.5-297 
MHz. AM-SSB-CW-,  180w. p.e.p. 
Complete with AC PS and Sep. VFO. 
Details "AR." March '69, page 24. 
$470. ONO. 


QUAD ANTENNAS 


See “AR.” March 1970, p. 12-15, or 
write for reprint. HUBS $15, p.p. $1; 
BAMBOO SPREADERS, matched and 
trimmed, 14 ft. plus, $12/eet, fivds 
WIRE, 380 ft. x 0.064 in. 8 ows 
14 aw.g.), HD Cu. $7, Pea g! 
somnplots: " HUB, SPREADERS, ‘wire, 
INGULATORS, NYLON LINE,’ $40 f. 


MOBILE ANTENNA 
COMPONENTS 
Fibre glass blanks, bases, etc. 


S. T. CLARK 


P.O. BOX 45, ROSANNA, 
Vic., 3084. Ph. 45-3002 


ee te 


LOG BOOK 


| AVAILABLE IN TWO TYPES— 
VERTICAL OR HORIZONTAL 
Larger, spiral-bound pages 
with more writing space. 
! 


Price 75c each 
plus 22 Cents Post and Wrapping 


Obtanabe rom your Divisional Secretary, 
or PO. Box 36, East Melbourne, 


_ 


a | 
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COMMUNICATIONS 
CAREER 


TRAINEES WANTED 


‘The Department of Civil Aviation wants men aged at least 18 and 

under 36 years having previous telecommunications experience to 

Undertake conversion training for postions of Communications 
icer. 


Veeskipcbrcer sas Officers are responsible for the operation of 
seoaniod Broadcast Services and a variety of Aeronautical Fixed 
ycommunications channels linking Flight ‘ice and Air Traffic 
Gonol units, and as such they make a vital contribution to the high 
‘safety standards of Australian civil aviation, 
Pade tad exist for further training and advancement as Flight 
Service Officer. 


Applicants must be British subjects (by birth or naturalisation) and 
be medically fit. A good level of secondary education is desirable. 
A minimum of two years related experience in telecommunicatior 
fields is necessary together with proficiency in machine and wire! 
fap omen Ability to communicate fluently and clearly in English 


Is essential 


For further information contact — 


Recruitment Officer, 
epermnent ‘of Civil Aviation, 


Melbourne, VIC. 3000 
Telephone 620131 
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RF GAIN—~G~ AF GAIN 
PULL ANL ON 


or gv 
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FUNCTION 


\ ECONOMICAL SSB! 


Mic GAIN 


Lager 
omy. 2 oe 


from YAESU 


ey FT-200 FIVE-BAND TRANSCEIVER 


A superb quality, low cost, versatile transceiver. 
Covers 80-10 mx, tuning range 500 Kc. each band. 
On 10 mx, crystal supplied for 28.5-29 Mc. (Crys- 
tals available optional extra for full 10 mx cover- 
age.) SSB, CW, AM; with a speech peak input of 
300w. Transistorised VFO, voltage regulator, and 
calibrator. 16 valves, 12 diodes, 6 transistors. PA 
two 6JS6A pentodes. ALC, AGC, ANL, PTT and 
VOX. Calibrated metering for PA cathode current, 
relative power output, and receiver S units. Offset 
tuning +5 Kc. Uses a 9 Me. crystal filter with 
bandwidth of 2.3 Ke. at —6 db. Selectable side- 
bands, carrier suppression better than —40 db. 
Sideband suppression better than —5S0 db. 
Fixed channel facility optional extra, useful for 
net operation, skeds, etc. 


Operates from conservatively rated separate 230 
volt 50 c.p. .C power supply, FP-200, which 
includes built-in speaker. A 12 volt DC power 
supply, DC-200, is also available. Transceiver 
incorporates power take-off and low level R.F. 
drive outlets suitable for transverters. 


Cabinet finished in communication grey lacquer. 
Panel, etched, satin finish aluminium. 


Price, FT-200, $350 inc. S.T. 


Imported Yaesu matching Power Supplies: 
FP-200 $90 including Sales Tax 
DC-200 $120 ” ” ” 


Other well known Yaesu Models: FT-101 Transistorised Transceiver, FIDX-400 Transceiver, FL-2000B Linear Amplifier, 

FLDX-400 Transmitter, FRDX-400 Receiver, FTV-650 6 Metre Transverter, FF-5ODX Low Pass Filter, 600_c.p.s. CW Mech. 

Filter for FRDX-400, 600 c.p.s. CW Crystal Filter for FTDX-400. Also: SWR Meters, Co-ax. Switches, Co-ax. Connectors, 
Hy-Gain (U.S.A.) Beams, Antenna Rotators, Electronic Keyers, Co-ax. Cable. 


All sets checked before despatch. Aftersales service. spares availability. 


90-day warranty. All Yaesu sets sold by us are 


complete with plugs, power cables and English language instruction manual. Prices and specifications subject to change. 


Sole Australian Agent: 


BAIL ELECTRONIC SERVICES 


60 Shannon St., Box Hill North, 
Vic., 3129. Phone 89-2213 


N.S.W. Rep.: STEPHEN KUHL, P.O. Box 56, Masco, N.S.W., 2020. Telephone: Day 67-1650 (AH 37-5445) 
South Aust. Rep.: FARMERS RADIO PTY. LTD., 257 Angas St. Adelaide, S.A., 5000. Telephone 23-1268 


Western Aust. Rep.: H. R. PRIDE, 26 Lockhart Street, Como, W. 
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radios 


PROPRIETARY LIMITED 


CUSTOMER SERVICE 


‘RAPAR'’ MICROPHONES 


Select from the wide range to suit every application—at all our Branches 


Model TW-201: 
Non directional, with extremely 
high sensitivity over a broad 
pattern. Employs two separate 
inserts. On/Off switch. $15.20 


Illustrated is Model 
TW-205A, a ceramic insert 
type ideally suited for 
S.S.B. operation 
built-in pre-amp. and 


Model TW-204A: 


Non directional characteristi 
with wind shield fitted, On/Oif 
switch, $11.80 


Has 


volume control (enclosed 
battery operation), finger- 
touch, press-to-talk switch, 


Model TW-204B: 
Uni-directional. On/Off switch. 
$15.00 


Model TW-207: 


Cardioid with On/Off switch. 
Professional mic. suitable for 
vocal use. $17.80 


and holding switch for 
continuous operation 


Model TW-208: 


Cardioid. $15.50 


Price $26.00 


plus 15% Sales Tax 


Model TW209: 


Cardioid with volume control 
On/Off switch. $15.60 


All Prices plus 15% Sales Tax 


562 Spencer St., Melbourne, , 3000. Phone 329-7888, Orders 30-2224 
City Depot: 157 Elizabeth Street, Melbourne, Vic., 3000. Phone 67-2699 
Southern Depot: 1103 Dandenong Rd., East Malvern, Vic., 3145. Ph. 211-6921 
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